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Widening ninnkinds horizon by conc|uorino 

WI13E OI’EN SFWCES 

Men of vision, making the unknown known, have widened man's horizon-advanced 
civilization. From tlic great sixieenilt i-eiiwry exploration of the earth, its oceans, lands 

and peoples, eame knowledge now in everyday use. Today at CONVAIR-^Jfrcwai/tos, 
scientists and engineers have already embarked on the greatest challenge of the 

Iweiilieih mitnn'— man's conquest of the uncharted, unknown and inlinile universe. 
Knowledge gained from .solving the mysteries of space will bring mankind untold benefits. 

CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 




New star beneath the southern cross 


Soon South America will look up to the new Fairchild F-27 
transport already ordered by South American airlines. 

This exciting new propjetliner promises to become as popu- 
lar in the Southern Hemisphere as it is in the North American con- 
tinent, Its special qualities make it ideal for regional airlines, and a 
valuable addition to corporate aircraft fleets as well. 

The F-27 is fast — cruises at 280 mph on the power of airline- 
proven propjet engines- The cabin is pressurized to permit flight 
over Andes peaks and Pampas plains with equal ease. Small field 
performance puts most back-country strips within easy F-27 reach. 

Tops in versatility, high on performance, the F-27 is low in cost— 
it’s inexpensive to fly, to maintain, to buy. 

Address inquiries to: R. J.smes Pfeiffer, Executive Director of Customer 
Relations, Fairchild Engine* Airplane Corporation. Hagerstown IS, Maryland. 
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Equipped to handle -SOT. to 400T. with AUTO-LITE 350 WIRE 


Wide scale, high speed jet travel will be a reality 
with the new Lockheed propjet Electra. The 
Electra will be powered by ^ifty and quiet 
Allison engines. These engines reduce frontal 
area and engine weight by one-half over piston 
engines of equal horsepower. The Electra is 
capable of reaching an altitude of 30,000 feet 
faster than any propeller-driven airliner in se^- 


in many critical applications. Like many 
other airframe manufacturers, Lockheed finds 
the extra temperature range performance of 
Auto-Lite 350 Wire ideally suited to jet air- 
craft demands. In addition to its high resistance 
to abrasion, flame, solvents, fuels, and lubri- 
cants, many manufacturers find that Auto- Lite 
350 Wire reduces production costs compared 
with other high-temperature wires. 






AUTOLITE^SV 


GENERAL PURPOSE 
HIGH-TEMPERATURE 
AIRCRAFT WIRE 




Western Gear's wing flap system on 
Lockheed's newest and largest luxury liner, 
Model 1 649, using ball screws to actuate 
335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 
both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight 
Assignment to design and construct such important 
control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 
every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 
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SILftSTlE seals stay rubbery at -130 F 


SILICONE RUBBER 


Get latest data on Silastic 


Silastic*, Dow Coming's silicone rubber, shows little or 
no change in strength, hardness or resilience despite 
prolonged expo.sure to temperatures ranging from —130 
to over 500 F. Thai’s why Silastic provides the ultimate 
in all-weather sealing efficiency. Silastic extruded parts 
are available in almost any color, size or shape from 





specs have * 


The following was a Deparuncnt of AVar specification 
issued on Deccraher 23. 1907. for a “heavier-than-air 
flying machine: 

■‘Before acceptance a trial endurance flight will 
be required of at least one hour, during which 
time the flying machine must remain continuously 
in the air without landing. It shall return to the 
starting point and land without any damage that 
would prevent it immediately starting on another 
flight. During this trial flight of one hour it must 
be steered in all directions without difficulty, and 

atalltimesundcr perfect controland equilibrium.” 

Those were touch problems and touch specs in 1907. 
Specs arc still lough — take Clonvair'snew B-5fl ‘‘Hustler’ , 
for instance. L O Fs work in the development of 
laminated safety glass with Dow Corning silicone inier- 
laver material has made it possiljlc for this airplane to 
rekh a performance standard heretofore undreamed of 
for this type of aircraft. 


If you have any question concerning the latest develop- 
ments in aircraft glass, write it out and send it to Air- 
craft Division, LibbcyOwcns’Ford Glass Companv. 
60S Nfadison Avenue, Toledo 3, Ohio. 

ALSO ASK FOR A COPY OF T/ir Original Amrrirm 
Army Conlracl for Atroplrmrt suitable for framing. 




LIBBEY’OWENS'FORD a, 0/ieat Uv &laaa 

TOLEDO 3, OHIO 
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From radar antennas to "readout" equipment... 

AMF has experience you can use 


mreh antennas made by AMF form a vital part 
And converting the incorning radar signals into 
3 broin-like AMF Electronic Data DIsploy Systi 


of the notion's air surve 
instontly understandable 
ns. The ultimate in "rei 


equipment, these compoct console units occept either onolog or digital informa 
convert, coordinote, ond display the doto on the foce of o colhode-roy tube. Incoming 
signolscon be interleoved with synthetic symbols for immediote reference, and ony segment 
of the display con be offset and enlarged whenever desired, e See for yourself why, for 
rodof control of air, ground, ond harbors, or for generol-purpose computer reading, AMF 
has the experience and equipment you can use. 





micrOCSSt quality control 

starts with the blueprint.. 


Quality Control at Austenal begins in the planning stage . , . 
long before any actual manufacture of parts is undertaken. 

In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design directly lor Microcasi and take 
advantage of the special features it makes possible. 

During manufacture, many separate and vital Quality 
Control steps check production— from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 


Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 
the industry's finest, most advanced research facilities. 
Think when you design. You'll be sure that 
high quality and maximum performance will be 
built right from the beginning into any product you require. 


Zjaustenal 

I INC. 

microcast division 

214 EAST 39th STREET, NEW YORK td, N. V, 
I 7001 SOUTH CHICAGO AV6., CHICAGO 37, III. 



After-burner nozzle segments, impractical 
and prohibitively expensive to manufacture 
by any other means, arc produced by Aus- 
tenal to exacting aircraft standards. 

Write today lor Austenal's latest booklet, 
"Deslgit wilti MkrocKl In Mind." 




FLY WEATHER-WISE 

Ttiese weather Items prepared li 


iultatlon with the United States Weather Bureau 



K dio reception may vary from poor 
CO exceptional, depending on the 
temperature stratification. Temperature 
inversions alter refraction characteristics 
of the atmosphere. This can result in 
fieak reception over great distances on 
VHF channels. 


Precipitation static — ice crystals, snow 
Hakes and rain droplets striking aircraft 
can cause crackling in headphones. 


Static due to lightning discharges. 
Tliese occasional bursts and crashes can 
be picked up at considerable distance. It 
is often your first indication of thunder- 
storm activity. 


How to minimiie static: Change alti- 
tude if it can be done safely. Decrease 
speed in rain or snow storms. Where 
possible, avoid dry snow and cirrus 
clouds composed of ice crystals. Keep 
radio volume turned low to reduce back- 
ground noise. It is preferable to use a 
higher frequency btoadcast station for 
ADF homing instead of low frequency 
range station. During periods of static, 
push headphones over temples when not 
listening— to keep fatigue to minimum. 


Loadcasis of National Bureau of Srandacds (3 or 10,000 kilocycles' for 
forecasts of periods of poor reception). 


NEW MOBIL6REASE AERO LO-TEMP 


For improved pt fl'orm.mce. added 
protection and reduced mainte- 
nance of grease lubricated parts — 
including iiisirumtnU, whirl prone- 


frictional drag an parliciilarly im- 
porianl — specify Mobilgrease 
Aero Lo-Temp. 



For Tod Flight Performance — Make it 

SOCONY MOBIL OIL COMPANY. INC., and Allliiin: mxsndua reraauuK co. 



Leader in 
Lubrication 
for 91 years 
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write for sample installed on YOUR wire! 

Inspect a sealink sample installed on your wive... only then will you grasp the 
significance of this newest of Buvndy developments for wiring! Here is the very 
first fully water-sealed splice exceeding all immersion, dielectric, voltage drop 
and tensile strength requirements. . .a splice that keeps out the elements. Rapid, 
controlled sealink installations are made with the Burndy MRS Hand Hytool 
without need for reversing the tool, sealinks are made for AWG conductor sizes 
26 thru 10 . Send us a sample of youi' wire — well send you an installed sealink 
plus full details on this new method for making insulated, sealed splices. 


BURN DY 


NORWALK, CONNECT. 



General’s Jeep’ 


'I'hc Hoover L.20 ti.is’ proved idoul for 
the movement of high ranting OlScers inui 
foruard battle arra>t. 

With 6 pa&eengeni. or a half ton of payload, and 
fidl tanks of fuel, the Heaver is airborne 
ill less than 600 feet. {Clears .10 ftmt 
obstacle in 1000 feel). 






THE DE HAVILLAND AIRCRAET OF CANADA LIMITED 


TORONTO 0 


Service: Ve 





VICKERS INCORPORATED 
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“oops! headwinds” 


Spotting a headwind is easier than read- 
ing a windsock for military pilots these days. 

GPL’s Doppler auto-navigation systems 
tell them “Headwind” - and how much — 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel - and provide a priceless margin of 
safety. 


GPL Doppler auto-navigators are bring- 
ing about a revolution in flight. Their bene- 
fits will one day soon extend to everyone. 



ENGINEERS - GPL 





Gives supersonic flight 
seven league boots 

"Hustler's" conical camber and efficient turbojet 
help it stay supersonic for long range operations 


Two things account for the "Hustler’s” supersonic stay- 
ing power. 

One is its radical new wing: a delta with conical cam- 
ber that cuts subsonic drag without impeding super- 

The other is its efficient power plant: four J-79's that 
operate at fuel-economizing high temperatures. 

To help withstand these high temperatures Incoloy 
“T” titanium-containing nickel-chromium alloy is used. 
It lines the combustion chambers. 


Designers of the J-79 picked this Inco Nickel Alloy 
for its heat and corrosion resistance, strength, ductility 
and other good physicals. 

Inco Nickel Alloys ore widely used 
in advanced aircraft 

The list below shows where Inco Nickel Alloys are be- 
ing used today in aircraft. If you’d like more informa- 
tion on their uses ... or help in their application, get in 
touch with Inco's Mechanical Engineering Section. 
THE INTERNATIONAL NICKEL COMPANY. INC. 

67 Wall Sueat New Yoili 5. N. Y. 


^ Nickel Alloys 

marketed under the follouing trademarks: 


Where Inco Nickel Alloys are used in jet aircraft 
Incone! Inconel ”X" Nimonic Alloys Inconel “W" 
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Compacl. rectangulof tread paciero of BFG Dimpled 
Tire (above left) gives average of 10% more landings 
than ribbed design of same size. 


Dimpled tread gives 
more loadings 
than ordinary ribbed tread 


B. F. Goodrich Dimpled Tires have been selected by Continental Air 
Lines for their DC-7Bs flying netv routes between Chicago, Denver 
and Los Angeles. These tires are designed to put more tread rubber 
to work, to spread the load more evenly from shoulder to shoulder. An 
over-all improvement in tread profile takes some of the load off the 
n of the tire, where wear is ordinarily most severe, and distributes 
that weight more evenly over a broad compact footprint (see lower left). 

The cup-like indentations also contribute to the e 
B.F. Goodrich Dimpled Tires. Because the rubber around these dimples 
is compressed under load, the tread is more stable and resists cutting. 
The result is more payload trips before cites have to be removed 
— landings at lower cost. 

The first high-pressure Tubeless Tire, first Ttibeless to land at 300 mph, 
and now the Dimpled Tire — all represent continuing leadership of 
B.F. Goodrich Aviation Products. Whether you are interested in luxury 
fleets, business planes or military jet aircraft, B. F. Goodrich has a 
complete line of tires to meet every requirement. 

B.F.Goodrich Aviation Products 

o division of The B. F. Goodrich Company, Akron, Ohio 
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COVER: Modified Boeing B-47 test bed for Orciida Iroquois engine has gear 
down |)re|iariiig to land at Malton .\irpott. T'ocoiitn, after its first Right. 
.\irplanc nas niodiRcd at Daiiadair, Ltd.. Montreal, and was flow-n from there 
to Malton where Orenda is installing instrinncntatinn in bomb bus and other 
parts of the airplane, and the engine itself in the pod asscniblv atbacbed bv 
a pilon to the fuselage. On the delivery flight, a mockup engine identical 
in size, shape and w'cight to real engine was carried in pad (see page 39}. 
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PNEUMATIC POWER-PLUS 


A leader in the development of dependable, 
lightweight pneumatic devices, Walter Kidde 
& Company, Inc., has in production rugged, 
tested 2, 4, 6 and 8 cfm air compressors. De- 
livering air at 3,000 and 5,000 psi, Kidde 
compressors may be driven by air turbine, 
hydraulic or electric motor, gear box or 
direct engine pad. Equally available are 
compact package assemblies providing all es- 
sential components for optimum operation 
of pneumatic systems. Users of Kidde air 
compressors include Boeing, Fairchild, Lock- 


heed, North American, Republic, Douglas, 
Convair, Avro. 

Also in production is the compact, port- 
able 4 cfm ground service cart (above, lower 
right) which supplies dry air (stored in 
shatterproof, wirewound steel sphere) from 
50 to 3,000 psi. Kidde has ground service 
carts and compressors with higher outlet 
pressures, larger capacities and various type 
drives which can be made to meet your exact 
specifications. For full information, write to 
Kidde today. 


Walter Kidde & Company/ lnC>/ Aviation Division 
■Sw1'€w Cf 518 Main St., Belleville 9. N. J. 

District Soles Engineering Offices: Dallas, Tex.; Dayton, Ohio; St. Louis, Mo.; 

Seattle, Wash.; Von Nuys, Calif.; Washington, D. C. 


WHO'S WHERE 


In the Front Office 

Arthur W. Kiinbcll, board chairman. 
Uiiitcd-Cair Fastener Coep., Cambridge. 
Mass. Samuel A. Groves, succeeds Mr. iCmi- 
bcli as^resident. .Also; J. Rouiaud Holch- 

Edwiii R. Broden and Richard M. Mock, 
directors. Ailov Precision Castings Co., 
Cleveland, Ohio, 

Raymond E, Gtecnongh and John I. Bro- 
gan, directors. 'Ihc Cleveland Pneumatic 
Tool Co., Cleveland, Ohio. 

Williacd F. Rockwell, Jr, and Peter M. 
Flanigan, directors, E. U'. Bliss Co., Can- 
ton, Ohio. 

Dale V, Cropsey, a director. Potter & 
Brumfield, Inc., snbsidiarv of .American 
Machine & Foundry Co., F'rinceton. Ind. 

Howard W, Merrill, vice president and 
general manager, Tlic Martin Co.. Balti- 
more, Md. 

John A. Mavwell. Jr., vice president-sales 
and contract administration, and Vernon N. 
Ferguson, vice president-manufacturing op- 
erations, Temeo Aircraft Corp,, Dallas, Tcs. 

Cordon A. Carlson, a vice president. The 
W'. L, Masson Corn., New Vork, N. V, 

Ernest M. Riggleman and Wilford L. 
Larson, vice president. .American Bosch 
Arnia Corp., Hempstead. N. Y. .Also: Clif- 
ton T. Foss, a vice president; E. D. Gittens 
succeeds Mr. Foss as vice president and 
division m.inagcr, Arma Division, 

John ff. Chiles, Jr. and B. M. Brown, 
vice presidents, Wcstinghoiise Electric 
Corp.. Pittsburgh. Pa. 

John A. Diindas and M. E. Oliveau, vice 
presidents, Douglas .Aircraft Co., Inc.. Santa 
Monica, Calif. 

Julius Kendall, vice prc.sidcnt-sales. Ark- 
win Industries. Inc.. Westhnry. N. Y. 

Heinz FomoR. vice president-engineering. 
Specialties, Inc.. Syossef, N. Y. 

R, G. Jeter, vice president-general coun- 
sel and secretary, and E. A. Stevens, vice 
president-treasurer, B. F. Goodrich Co., 
Akron. Ohio. 

William H, Francis, Jr., Assistant Secre- 
tary of Defense (Manpower. Personnel and 
Reserve), Department of Defense, Wash- 
ington. D. C. 

Honors and Elections 

Leston FanciiF. president of Bell Aircraft 
Corp., and William G. LoRcr, president of 
Cles'itc Corp.. have been elected hoard 
memhers of the National Industrial Con- 
ference Board. New York, N. Y. 

Dan B. Dyer, Deputy Chief &■ Senior 
Staff .Anals'st. bicectorate of Intelligence, 
US.AF, has been named a recipient of The 
National Civil Service League's Third An- 
nual Career Service Awards. Each Award 
winner tvpifies . , . “dedication, talent and 
ability to be found in the Federal career 

Rear Adm, J, S. Russell, USN, Chief of 
the Navy's Bureau of Aeroiuutics, has been 
named Honomty Chairman of the National 
Naval .Aviation meeting (San Diego, Calif.). 
Tlic sessions (Ang, 5-10) are being spon- 
sored by the Institute of the Aeronautical 
Sciences and the l.AS San Diego Section. 


INDUSTRY OBSERVER 

► .A third North American G-26 ramjct-povvererl test missile, intermediate 
vehicle between the turbojet-powered X-10 and the Navaho intercontinental 
missile, has aborted in a test attempt from Air P'orcc Missile Test Center. 
Patrick .Af'E. F'la, Vehicle was lost in attempted takeoff when a rocket 
Imostcr blew up. Previously, another G-26 went out of control when the 
roll gy ro nialftmctioned. Stilj another loss resulted wlien the booster refused 
to separate from the missile and the ramjet engine failed to light. G-26 
booster is not the same as the thrcc-barrcllcd 405,000 lb- thrust booster that 
will be used on the production version of the Navaho. 

►Allison Division of General Motors is working on two new' engines— the 
J89, a very large dual spool turbojet with about twice the tlirust of tlie 
10,000 lb, Alli.son )7], and a two-spool turboprop vvatb substantially greater 
output than the 3,750 eshp. Allison T56. 

► .Anny-Mariiic Corps competition for a higli-altitudc obsca’ation plane has 
been narrowed to two nianufacturcrs— Nortli .Anicrican Aviation-Coknnbus 
and Grumman. Eight competitors were originally in the field. North 
•American’s entry is a twin boom, high-wing, two-pkee aircraft powered bv 
twin Genera] Electric T58 engines. 

► Takeoff of Convair F-106A. now being fliglit tested at Edwards AFB, 
Calif., is made without afterbumer because of tlie power of Pratt & "Whit- 
ney’s J75— approximately 15,000 lb. Afterbumer takeoff develops speed so 
rapidly that trouble is encountered in retracting the landing gear in time 
to keep the wheel well doors from being ripped off. 

►Photoelectric type infrared detector, capable of operating at wavelengths 
out to si-x microns compared to previous one and one-h.ilf micron limit and 
which requires no cooling provisions, has been developed by Texas Instru- 
ments Inc. Device exceeds performance characteristics which Russians and 
British have released on similar devices; time constant of two microseconds; 
noise equivalent power of 0.0007 microwatts. 

► Deck motion probability predictor has been tested by Cornell Aeronautical 
Laboratory as part of an all-weather carrier landing system developed under 
tlic Navy’s Project Pcco. Deck motion is predicted a few seconds ahead with 
a probability of 75%. 

►Navy’s all-wcatlicr carrier landing system lias created a requirement for a 
n-jve-off computer. Its task is to reintegrate a vv.ivc-off aircraft back into 
the navigation and traffic pattern. 

► Engine placenicut on North American Aviation’s A3J jet-j»wercd attack 
bonrber is in the tail, witli side-by-side jet exhausts protruding from the hisc- 
lage tail. 

► Bendix is looking for a low-cost fin for its Tabs surface-to-air missile. Best 
bet at present appears to be l''ibrcgla.s fin wliich one manufacturer believes 
lie can make at a fraction of the cost of fins made of other materials. Bendix 
already has rejected proposals for a magnesium fin. 

► Sucema has jiilot-flown P2 Myiiig .Afar vertical takeoff jet testbed. Pilot 
is installed in tip-up cockpit fitted above the jet engine air intake, Previniis 
to ])ilotcd flight, unit made several remote controlled flights. The rig will 
later be equipped with an annular wing (AW Dec. 24, p. 23). 

► Lightweight constant-speed drive is under development by Hamilton- 
Standard. New drive operates on a mechanical principle originally patented 
in Switzerland and later ustd by New Departure in its Transi-Torque auto- 
matic transmission. Transi-Torque, believed by many to be the best tvpc of 
transmission available, was passed over for automotive use because of tlic 
Urge quantity of high-grade steel it requited- Ilamilton-Standard'.s aircraft 
application will allow an exceptional weight saving over currently available 
constant-speed drives. 
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Dr. Lloyd P. Smith 

Presideot, Avco Research and Advanced Development Division 

speaks out about AVCO . , . 


AND THE RACE AMERICA MUST NOT LOSE 


Our greatest aim is to make truly significant scientific dis- 
coveries and technical developments. Discoveries which add 
to our scientific knowledge. Discoveries and developments 
which lead to new products which can be produced for the 
good of mankind and insure our continued economic pros- 
perity. Discoveries and developments which will maintain the 
ration's defenses strong. Most of all, to make discoveries and 
technical “breakthroughs” which will give our country the 
scientific and technical leadership and prestige which are so es- 
sential for maintaining the peace of the world. We fully realize 
that to attain these objectives we must win out in a great 
scientific game against a competent and ambitious adversary. 
The Avco Research and Advanced Development Dirision, 
with its team of creative scientists and engineers, is expending 
great effort to reach these goals. Significant accomplishments 
have already been made in the physics, chemistry and gas 
dynamics associated with the high-altitude, hypersonic flight of 
missiles: the intercontinental ballistic missile re-entrance prob- 
lem; missile stability; and electronics as applied to advanced 
radar, computers and air navigation. 

New fields are under investigation and the division hopes to 
make technical “breakthrouglis” in magnetohydrodynamics, 
controlled thermonuclear fusion, conversion of chemical and 
nuclear energy into useful work, the creation of new materials, 
the manned satellite, and many other areas. Some of these 
fields are so new that our laboratories must also be teaching 
centers so that young scientists and engineers who join us can 
learn the science and technology basic to these new fields while 
contributing their own creative investigations. 



ultra-modem laboratory will lioiw the sdeniiflc' and technicaUtaff of the 
Avco Research and Advanced Development Division. 



Dr. LJoyd P. Smith 



SCIENCE: Aarodynamlca . Elaelrenies - Malhimarlet ■ Moallurgy 
ENCINEEaiNO; Aaronaallcal . Applied Mechanlei . Chamltel • Elecirical 



Washington Ronndup 


Cordiner Battle 

Watch for major contrmctsy over fate of the Cordiner 
Committee recommend.itions to improsc the status of 
skilled technicians in the military services. 

b'ricnds of the program ate coining to a slow boil 
over the fact that the ccoiiomy-minded administration 
has killed the Defense Depattment’s initkil effort to get 
action, .arguing that the proposed legislation is "infla- 
tionary." Ralpli J. Cordiner, president of General 
Electric, who headed the elaborate manpower study, 
alreadv has said the committee's proposals can save up 
to Ss bilhon a sear nitliin fi\e years. 

Tlic Bureau of the Budget, liowcvcr, lias an e\c on 
the possibilitv of a tax cut long before 1962, Tlie Air 
I'orcc Assn, already inis opened fire, pointing out that 
llic rejected legislation wouid not increase the I''iscal 
1958 defense budget. Cordiner himself has maintained 
silence but may resort to sharp disagreement with officials 
at cabinet level. 

Jupiter Abort 

Discount reports that Defense Sccrctars’ Charles E. 
Wilson saw ,i successful firing of the .Anny Jupiter inter- 
mediate r.ingc ballistic missile during his recent si.sit to 
Patrick AFB. Ha. Despite early accounts that the 
weapon went approximately 600 miles, authoritatiic 
sources say it was destroyed in the air at the end of its 
scrfical climb and before it really entered the trajcctors'. 
Race between Jupiter and US.AE's Thor for first fuliv 
successful firing will continue. 

MATS Traffic Fight 

Look for active participation b\’ six local sers’ice air- 
lines ill the current push by scheduled and non-schcdulcd 
airlines before several congressional committees to attain 
greater diversion of military traffic from Militarv ,\ir 
Transport Service to civil carriers. 

Joseph Adams, former Civil Aeronautics Board mem- 
ber and interim director of the newly formed Assn, of 
Local and Territorial Airlines, has earmarked this pro- 
gram as a “most worthwliilc field of actn itv for ALTA." 

Adams claims present-ation.s on Capitol Hill to date 
hmc failed to include local service carriers, and lie has 
jjiaced the NfATS item high on the agenda list of tlio 
association's meeting in Washington tomorrow. It will 
be the first fonnal session of the group since its organi- 
zation when six local service carriers broke with the 
Conference of Local Sersicc Airlines on “polici' matters" 
(AW Feb. 18, p. 55). 

Adams also svill ask the association to formulate a 
policy for general route improi ement and for the removal 
of restrictions that limit the potential development of 
the local service carriers. Other items on the agenda 
include; guaranteed loan legislation. Capital Gains Bill, 
CAB rate of return investigation and the general pas- 
senger fare investigation. 

CAB Complaint 

Civil Aeronautics Board has begun enforcement pro- 
ceedings against two airlines charged with dcliberatclv 
oi’crselling flights to offset no-show passengers. 

Petitions of enforcement were filed by the CAB com- 
pliance section against Eastern Air Lines and Delta Air 


Lines. .At least one more company is expected to be 
named as an alleged violator. 

In the complaints against the two, tlic CAB said botli 
I9clta and F.astcrn base refunded part or all of the 
ammintof the ticket to persons wfio held space presiousl' 
committed, permitted them to retain their rickets for 
transportation on later flights. 

Senators Criticize Cutback 

The powerful Senate Preparedness Subcommittee 
headed by Senate Nfajority Leader Lyndon Johnson 
iD.-'Fex.) is protesting Army's plans to cut back on pro- 
curement of coincntinnal ammunition and weapons as 
part of its modernization program. 

The subcommittee has directed that "a thoroiieh re- 
view of the program for the production of conventional 
ammnnition be instituted immediatclv bv the Secretarv 
of Defense. This studv sliould dcteroiine wiictlicr the 
present cnns’cntional ammunition program is consistent 
with and ill fulfillment of the designated missions of the 
services and whether budgetary considerations have not, 
ill fact, reduced tlie ability to carry out these missions." 

Easl-ern Lease 

Cii il Aeronautics Board has granted Eastern Ait Lines 
an exemption from a licaring and permitted the companv 
to lease seven DC-6s from Twentieth Centurv Aircraft 
Co. 

Twentieth Century is a member of the Trans-Amcri- 
can combine that was ordered to cease operations bi’ 
the CAB for liolations of the Cisil .Aeronautics Act. 
Under terms of the agreement the first aircraft nas to he 
deliicrcd to Ea.stcrn last week; four others will be 
delivered b\- June 50; the final tn’o in April and Maw 
1958. 

Quarles, Douglas Sworn In 

Donald A. Quarles nas sivom in by President Eisen- 
hower last week as Deputy Defense Secretary, replacing 
the retired Reuben Robertson, Jr. (AA\' April 1. p, 50). 
At the same time. Eisenhower swore in James H. Douglas 
to replace Quarles as Air Force Secretary. Douglas was 
stepped up from his former post of Under Secretary of 
tlio Air Force. 

Hope for Science 

Elevation of Donald A. Quarles from Secretary of the 
Air Force to Assistant Secretary of Defense has raised 
liopcs of some scientific partisans that the cool attitude 
of the Pentagon toward basic researcli will ]>c tempered 
in tile near future. Quarles has manv friends who retain 
faith in Iris professional integrity and tliev recall his 
firm stand in early disagreements with Frank D. New- 
bury, who had frowned on basic research, when he was 
Assistant Secretarv of Defense for Research and Develop- 
ment. 

These men arc confident that the recent USAF chief 
will take a fresh stand if he succeeds Defense Secretary 
Charles E. Wilson later this vear, as rumored in some 
t]uarters. "Quarles." said one observer, “used to be 
interested in why the grass is green. I have an idea he 
still is." 

—Washington staff 
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X-15 Capability Outstrips Speculation 


Research rocket craft's deaisn is practical, safe; Scott 
Crossfielil describes his part in X-15’s conception. 


By Irving Stone 

Los Angeles— Ciipiibilitics of Nortli 
Aiiicrican A\iation'5 rocket |)oworc'cl 
X-1 5. cxtrciiic-spced-iiiicl-altitiide piloted 
research aircraft design, arc far greater 
than the industry innigiiics. Aviation 
\\'i:i:k lias learned. 

Hespite the big jump the aircraft will 
rc|)resent in acronaiitie.il achicTciiient, 
the design, no "wild blue ynndet" con- 
ception. is being accomplished within 
Inmndaric.s of todais cn|inccriiig prac- 
ticalities, emphasizing a nigh degree of 
pilot safety. 

Confirming a long-held industry be- 
lief, N.\,\ has announced that Scott 
Crossficld. who joined the cennpany in 
19i5 after serr'ing fii'c years as engineer- 
ing test pilot for National .Advisory 
Coniinittcc for Acrcnuuitics, will pilot 
the X-!5 when it makes its first flight, 
.sehcelulcd for next year. .At this time 
no one else has been picked to fly the 
plane, but N’.A.A's engineering test 
pilot A. \\'. (Al) Blackburn will back- 
stop for Crossficld in the flight phase. 
Part in Concept 

In an interview here, Crossficld re- 
vealed that while with N’.AC.A he had 
some part in the original conception of 
the X-lv, a incdiuni-sizc flying research 
laboratory designed to provide con- 
firmation in the area between thcorv- 
and development in v cry high speed and 
•iltitiidc flight. Crossficld also partici- 
)xifcd in the cvalii.ition of competitive 
bids for the X-ls contract, and joined 
N.A.A as engineering de.sigii specialist 
and experimental pilot after the com- 
pany won the X-1 “I competition. 

"ihis is one of the few occasions 
when a man who is |oin| to fly a plane 
i- having a chance to have some in- 
fluence in its design." Crossficld dc- 
( larcd, rcfcrrini to the X-1 5. Important 
features of the aircraft undoubtedly will 
reflect Crossficld's ideas, as a logical ex- 
tension of the state of the art repre- 
vcntcel by pre'ious research aircraft. 
Trend is growing tovvard greater par- 
ticipation of engineer-test pilots in air- 
craft design. 

An aeronautical en|inccr, Crossficld 
has done flight rc.scarch and experi- 
mental testing on such aircraft as X-1. 
X-4. X-L XI'-92, DsSS-I, D55S-II, T-S6 
and F-iOO, 

Demonstration of the plane for X.AA 
bv Crossficld will he at a limited speed 
figure, which may he fairly low. Cross- 
field declared. Militarv and N.-VCA 
pilots will take it farther into the speed 


regime towards its top capabilities, for 
feedback of information to industrv'. 
riic X-li is being built by N.A.A for 
N.AC.A under militarv conlr.ict. NAA 
has scientific, technical design cogni- 
ziiiice of the plane. 

No details of the X-1 j’s performance 
or makeup have been offitially con- 
firmed, but -AvT.viiON \\'ei:k has prc- 
viouslv revealed that the plane's speed 
capiibility will be in the region of Mach 
6 to 7 (AA\' .-April 29. p. 56). .Altitude 
figure has generally been placed as over 
100 mi. t5nc of the rciisons for going 
to C-\treme altitude is to achieve verv' 
high speed. 

Striicturc probablv will embudv' 
relatively thin-gage high-lic.it-resistant 
material such as Ineoncl-X or other high- 
heat supcr-allovs non available, .Avia- 
tion W'ri'K has learned. 

Crossficld would not comment on 
what specific measures were being taken 
to cope with the heat generated, which 
might be in the region encompassing 
1,500 to 2.5001''. he declared. .Acknowl- 
edging that heating woidd pose a severe 
problem, he indicated that a solution 
for the pilot was available when he 
added that “cockpit heat would depend 
on insnlatinn and cooling and there is 
no reason to expect that the cockpit 
couldn’t be designed as comfortable as 
it is here,” referring to the normal tem- 
perature of the room where the inter- 
view was being held. 

Cockpit Light 

Cockpit also will be artificially 
lighted. Cro.ssficid said. This will be 
ncccssarv' because at very high altitude 
there is ccmipiiativciy little diffmioii 
of light and tliere is distinct difference 
between snniiglit and shadows. 

Einci|cncy escape provisions have 
been detennined by a thorough analy- 
sis of accident possibilities. -At extreme 
altitude there would be little danger of 
the plane failing structurally, hire or 
explosion at this high altitude would 
also be a small hazard. Crossfield said, 
indicating that powered flight would be 
confined to lower altitudes. 

Stressing the point that safety, like 
other design factors, must be a coin- 
promise or else the "plane can become 
one big escape svstem and no plane." 
Crossfield declared that nevertheless 
"there are better emergency provisions 
in this plane than any previous rocket 
engine plane insofar as c.scapc provi- 
sions arc concerned-" 

lie would not reveal escape system 
details or confirm .Avr.vnoN AVeck's 


previous prediction that no escape cap- 
sule would be cmplovcd, but declared 
that Special personal pilot-cqiiipncnt is 
ten years ahead compared with present 
high altitude equipment. Ineoiporatiiig 
some of Crossficld's ideas, this equip- 
ment is being provided hv the Air Force 
through the acroincdica! laboratorv at 
W'riglit-Piittcrson .AFB. 

Analysis has shown that estimate of 
chance of pilot sunival is 92'^ if a 
dire emergenev develops, Crossficld re- 
vealed. With no dire emergency, there 
is lOOf^ chance of survival— better than 
in present planes, he said. 

Major load in the X-1 5 will be fuel 
because of the operational requirements 
and rocket engine appetite. People 
close to the design refer to if as .1 "liv- 
ing fuel tank." but tu canv out its 
prime role as a research craft, the X-15 
also will tote a verv- licaw pavlaad of 
instrumenbition for amipicte coverage 
of a new partially-povvcrcri flight regime. 

The new liquid propellant rocket 
powcrplant, which will be supplied bv 
Reaction Motors, Inc., will afford more 
power than was available in the Bell 
X-2 rocket-powered research plane. 
'Iliis is a normal progression in power 
required bccau.se of the fat sfiffer re- 
quirements for the X-1 5. \'n booster 
will he used in conjunction with the 
RMI rocket engine, .Aviation Week 
lias learned. This will save weight, sim- 
plify structural mounting ))roblcms. 
Mockup Help 

'nicrc will be verv cxtaisivc simula- 
tion of X-15 characteristics before 
actual flight. Invcstigatinu has 'oeen 
cmidneted on Navy's Johnsvillc, Pa. 
centrifuge to simulate violent maneu- 
ver which may occur. 

Mockup of the plane also constitutes 
a teemendnus help. Crossficld s;iid, to 
:m|}rovc original design ideas, and fac- 
tors relating to weight, size and dis- 
tribution of components, work area 
available to pilot. Mockup will be 
opcnitiniial to some extent to permit 
"prcflight feel." 

There was a verv good response to 
acromcdical aspects of tlic design from 
Randolph .AF'B School of .Aviation 
Medicine scientists and militarv- per- 
sonnel who visited N.A.A recently and 
inspected X-1 5 mockup, "It was of 
trcinciidoub interest to them to know 
we have gone as far as vve have." Cross- 
field declared. No special physical train- 
ing for flight will be required, he said- 

,As to whether any special devices 
would be required to prepare for con- 
trol of the X-15. Crossficld said that 
the control system "won't be that tough 
a problem. . . . Job won’t be a piece of 
c-akc, but it will be as reasonable an 
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ajiproach as possible, developed on a 
step-by-step basis to insure greatest 

Landing the plane will determine its 
lift (wing) characteristics. Crossfield 

Me would not reveal if landing 
wovild be all-glide or powered in any 
phase, but declared "we don’t contem- 
plate any extreme change for recovery 
of the plane an the ground." 

AA'Iiife fabrication of parts has begun 
for the X-15 (AW April 29, p. 26). a 
considciablc portion of the plane is .still 
in the design stage. W'ind tunnel test.s 
on the X-15 arc now nearing com- 
pletion. 

A sizeable design force is engaged on 
the X-1 5 project under Charles Fcltz, 
project engineer. 

Sweden Studies Role 
Of Fighter Aircraft 

Stockholm— Sweden's Saab .Aircraft 
Co. is preparing several versions, includ- 
iiig a two-scat tr.iincr. of its supersonic 
double-delta J55 Draken (Dragonl. and 
it has a successor tu its S52 Lansen 
(Lance) fighter-bomber on the drawing 
board. 

However, the J55 may be the last 
Swedish piloted fighter before the 
Swedish ait force enters the guided 
missile age in the latter half of the 
1960s, according to Maj. Gen. Lennart 
Peyron. Ait l-'orcc chief of staff. 

Sweden ex|)ccts to need at least an- 
other generation of fighter pilots before 
gronnd-ait missiles replace piloted air- 
craft. the general said. Even then, he 
siiid, piloted aircraft will be needed for 
low altitude missions where missiles arc 
less effective. 

Swedish navy also is looking to 
eiiaiiging equipment needs. It wants to 
organize helicopter units for anti-.sub- 
marine warfare. Though Vice Admiral 
Stig Ericson. comniaiider in chief, 
stresses the need for tactical atomic 
weapons and missiles, he recommends 
waiting two or three years before guided 
missile destroyers or their equiv-.ilent 
arc added to the navy because of the 
uiicertaiiitics of guided missile dcvclop- 

Defense modernization program pre- 
sented in 195-1 will be revised in the 
light of introduction of modern weap- 
ons. and relative strengths of the sen- 
ices will be evaluated as to their effec- 
tiveness and the nature of a probable 

Touching on a po.ssihic war, the air 
chief of staff disclosed that the air force 
would use Sweden’s national liigliwavs 
as runways. Modern tricycle landing 
gears make landings and takeoffs On 
narrow strips fairlv casv, Gen, Pevron 
said. 


STERN VIEW of dc Havilland infrared Firestreak indicates little similarity with Navy 
Sidewinder, U. S. niissile lias large clipped tip dclb fins at tail and small delta suitace 
near nose, appears to be longer than Firestreak. 

British Missile Details Revealed 
As Air Estimates Are Published 


London— Dc llavilland infrared liom- 
ing air-to-air missile, vvliicli will be called 
l''iiestrcak, has an infrared svstem of 
"great range and sensitiv itv." but .Air 
Miiiistrv acknowledged that it can be 
jammed. The disclosure eainc in a dis- 
uission bv officials of Britain’s 1957-58 

The missile, for which a |)rodnction 
order has been placed (-AW .April 29. 
p. 55). vvill he fitted to Glostcr lavciins 
and English Electric P.IB figliteis. Ac- 
ceptance trials of the missile arc to begin 

'lire Ministry also disclo.scd that the 
Bristol surface-to-air ramjet weapon 
ordered at the same time, will be called 
Bloodhound. 

Conversion from manned fighters to 
missiles was subject of coinniont, a 
spokesman pointing out flic change is 
not as drastic as it iniglit sound. 

Tlie estimates provide a total of SI, 
■100 million for the fiscal vear, a net in- 


crease of S28 million over the final 
1956-57 estimate. 

Spending on aircraft and equipment 
is to be about S55 million less than 
last year. However, reduction in Amer- 
ican aid and other receipts requires a 
net provision for aircraft and equip 
ment about S50 million higher than 

Memorandum from Air Minister 
George Ward said the V-bomber force 
will l)c built up steadily and later marks 
of the \'-bonibcrs will earrv a guided 
Ijomb. .Air Ministry sources said this air- 
to-surfacc weapon is in an advanced 
stage of devclo|)inent. but declined to 
name the maker. 

It was also revealed tliat a Briti.sli 
ballistic missile is well along- This is be- 
lieved to be a weapon with a range ap- 
proximating 2,000 mi, and a speed of 
10.000 inpTr. 

The air minister noted that Valiant 
elements in the R.AF now arc at full 
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strtiigtii. Viilc-.ins iilso arc in ,scr\ icc and 
tlic X'ictor will enter scrx-icc t!iii year. 

Official s|)oktsiiicii einpliasiacd that 
the process of replatiu| bombers with 
guided sveapons "ill be a lengths one 
and Siiid there will be a considerable 
period svhen botli are in use. I'liis «ill 
also hold true for manned fighters and 
defensive missiles. 

.Mr minister fciid lire I'aircv I-'itcflash. 
vviiicb is being used by the R.M' as a 


training «ea|xm. has shot down several 
target aircraft even when not fitted with 
an explosive warhead. He .said fnll-.seaie 
service trials of this missile will begin 


Missile Bose 

RAK now is building its first anti-air- 
ciaft missile ba.se at North Coiitcs in 
l.incolnsliirc. It is to be reads for sen ice 
trials next vear. 'I bis is the first of a 


ling of sneh b.ises to be eonstructed in 
ibe United Kingdom. Picsmiiably tliev 
first will be equipped wWi the Bristol 
Bloodhound missile and later with an 
F.nglish I'llcctric weapon, which is de- 
scribed as more advanced. I'his is a 
joint R,\l''-Arniv wcaixm. No R.M* pro- 
duction order for it has vet been placed 
.iltUough one is anticipated. 

S|)okcsmjn for the .Mr Ministry said 
tlic British govennnent liad been 
' forced” to step up its guided weapons 
program bv the rapid improvements in 
defensive systems, both missile and 
maimed figlitcrs. 

Defense Answer 

He explained he w-as not referring 
specifically to Russian developments but 
to defenses generally. 

The spokesman also hinted at a de- 
fcitsivc answer to the ballistic missile, 
wliicb be refused to accept as the 
‘Tiltimatc” weapon, "nietc has never 
been an ultimate weapon yet.” lie said. 
'Ihc Air Ministrv and Ministrv of 
Supply have been stiidv ing the problem 
of defense against ballistic ntissiles. 

"It is a formidable problem.” the top 
ranking official stated, "but it docs not 
scorn insoluble. great technical effort 
is needed, however, and that costs 
money." lie declined to give further dc- 
fciils. 

The ministrv spokesman said Britain's 
decision not to build a successor to the 
Fnglish Electric P.l fighter nr a sui>er- 
sonic bomber was made carlv- this year 
bv the ,'\ir Council on "military 
grounds." 

It is not as drastic a step as it might 
seem, he said since “what we have done 
is decide not to have replacements for 
aircraft we do not vet have.” 
Deterrent Search 
The official emphasized that Britain's 
militarv plans now raolvc around the 
problem of providing a deterrent cap- 
able of "overwhelming destruction” to 
V ital ciicniv areas. Tliis is the purpose of 
the offensive and the purpose of the 
defense is to protect the deterrent 
strength. 

"It is possible to impose such a 
hazardous and difficult prohlcin on the 
enemy that he can never be sure of 
dcstroving the deterrent,” it was stated. 
Kev to defensive plans is to protect the 
\’-bombcrs and missile bases from sur- 
prise attack. 

Tlic ait to surface weapon will be 
brought into service well ahead of the 
ballistic missile, the ministry spokesman 
said, ami will greatly improve the use- 
fulness of the \'-bombct fleet. Ulti- 
matelv, it was disclosed, it may be 
possible to fire these rocket powered 
"stand off bombs” from various points 
bevoiid detection by tlic Russian radar 
network. 
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USAF Moves to Cut Industry Overtime 


By Claude Witze 

Washington— USAK and the Navy’s 
Bureau of Aeronautics took steps last 
week to reduce overtime pay costs in 
the aircraft industry. 

In a directive applying to all aircraft 
and coniponcnt procurement with the 
exception of ballistic missiles, these 
new regulations were put in effect: 

• Military plant representatives can 
authorize overtime only to 2 % of the 
project’s total man-hours. Previously, 
the representative was not restricted. 

• OveiMme in excess of 2 % must be 
approved in advance by headquarters of 
the Air Materiel Command or BiiAcr. 

A separate directive covering missile 
contractors is being prepared and prob- 
ably will bo promulgated this week- 

It was cnipnasizcd by spokesmen for 
both sccvice,s that the new order docs 
not eliminate overtime where it can be 
justified for reasons of economy or to 
meet a vital scliedulc. A top USAE pro- 
curement officer described the direc- 
tive as ”a reiteration of controls" or an 
"admonishment with some specifics.” 

The action was blamed upon the 
rising cost of aircraft in the face of a 
restricted budget- Many procurement 
officials arc convinced tlicre ate areas 


in which overtime is not justified and 
can be eliminated without causing 
schedule slippage. 

Industry reaction was that the order 
was put into effect too suddenly. Con- 
tractors with production sclicdulcs 
based on the regular use of overtime 
faced the imnicdiatc necessity of revis- 
ing the schedule because there was no 
time allowed to present a justification 
for the extra expense. 

Neither industry nor military officials 
were able to estimate the amount of 
savings that will be realized, fn the 
absence of figures on the amount paid 
for overtime in tiie .lircraft industry, 
the nearest clue w-as that the bill usually 
runs to about -4% of the overall expen- 
ditures on a production program. 

The limit of 2 % of total manhours 
was expected to eliminate overtime in 
some areas in order to allow it to con- 
tinue in others. Eor example, overtime 
mav be stopped in an aircraft plant’s 
engineering department in order to 
keep it available tor flight test work. 

In many companies, flight test over- 
time is essential to keep pace with the 
production rate, particularly after a 
spell of bad weather. 

There was some speculation about 
the effect of the order on the industry's 


relations with labor. In some cases, 
overtime pay lias become a regular 
thing and is looked upon as part of the 
regular week's income. It is anticipated 
there may he some job shifting caused 
by the ciit in pay. 

At some plants, where overtime al- 
ready has been held to a minimum 
under company economy policies, the 
new directive was viewed as unncccs- 
sarv. At the same time, it was pointed 
out, it w ill force these firms to increase 
their paper work when extra hours must 
be justified. 

Another problem area was antici- 
pated if ballistic missile manufacturers 
are permitted to be more generous 
with the overtime. In addition to at- 
tracting employes from other aircraft 
plants, these companies may have un- 
equal pay opportunities if they also 
make conventional airplanes. Engi- 
neers and assembly line workers ate 
e-xpected to prefer work on missile 
projects if tlic take-honic pay is greater. 

Small business, as well as the major 
prime contractors, is expected to need 
readjustment under tlie order. It was 

i ioinfcd out that many shops with 
iniitcd facilities work a regular six-day 
week to obtain maximum utilization 
out of equipment and manpower. 



Breguet- Tests "Blown" Wing 

Bregiiefs STOL wing, jilanncd for Brcgiict 9-fO civil transport, uses iiu tilting wing or rotor mccliaiiisiii, instead gains lift by deflecting 
induced airflow over wings into downward thrust by use of double slotted flaps. Entire 58 ft. wing is in wash of propellers. Foiu Turbo- 
nicca Turbo engines rated at 400 eshp. power the design, wliicb at a gross weight of 14.300 lb. including a 21 passenger payload, is 
expected to bikeoff in 200 ft. Fuselage is under constniction and pbne is expected to fly bv the end of the sear. Breguet is planning 
a larger version, the 941, twice the size and powered by four 1,000 eshp. turboprop engines. 
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Gavin Says Wilson Directive Crippling 


Bv Katherine folinscn 

Washington— Groiiiicl rules l.iid down 
for strsicc roles iiiul missions by De- 
fense Secretary Charles K. X\'ilson late 
List scat will "unmiestioiiablv present" 
the Anns' from fulfilling its mission, 
according to l.t. Ccn. lames M. Gasin, 
Army cliief of research and desclop- 

In testimony before the House Ap- 
propriations Committee released last 
week, Ccn. Gasin said the Army plans 
.1 continuing fight to break throngli the 
limitations imposed by the Wilson di- 
rective i.W bee. p. )0). He told 
the committee; 

• The ?,C00 lb. sveight limitation on 
.\rins' aircraft "ssill unquestionably pre- 
sent the .Anns from descloping the air- 
craft ncccss.ir>' for fulfillment of its 
mi.ssion. . . . The .Army must base in- 
tegral aircraft capable of nuiviiig tea- 
'(inablc uiiinhcTs of men or quantities 
cit materiel svitliiii the combat zone. 
The reqnitcuieiits for this sort of trans- 
port are such that it eaimot be economi- 
cally fulfilled svith fixed-wing aircraft 
s'cigliing less than s.ODO lb. . . ." 

• 100 mile range limit for .Arms surface- 
to-air missiles places mi limitation on 
Anus' projects at present, and "it is in- 
terred that the liniil.ition svill be recon- 
sidered when justified. . . 

• 200 mile range limit on .Aims snrfacc- 
to-surface missiles is unrealistie. "Our 
concepts of future land combat ens isage 
lequircmcnts for fireposvet to be tle- 
liscted liesond the 200 mile missile 

Helicopter Too Expensive 

Gen. Gasin said that, unless the 
s.OOO lb. sseiglit limit on aircraft is 
lifted, the .Anns ssili base to tcis al- 
most cxelusisels upon lichcoptcrs to 
fulfill its missions— and this at an exorbi- 

lle added: 

in any gisen payload class, a licii- 
coptcr generally costs at least fsvice as 
much as an airplane initially, and five 
times as much to iiiamtarn, i lie .Anns 
has further indications that the heasier 
categories of eonscntional helicopters— 
above three tons pasload— svill he cx- 
tremciv difficult to maintain at any 
cost under field conditions." 

The .Anny, Gasin said, wants lo ang- 
incnt its dcsclopnient of aircraft up to 
the 50.000 1b. field. 

"Belssccu 50.000 )b. and zero, there 
IS an enormous field imexphircd. Per- 
haps svitli a short takeoff, a sertical 
takeoff, mans- great tilings could be 

Gen. Gavin said the sveight limita- 
tion also had served to lessen the air- 


craft industry’s interest in dcs'cloping 
aircraft for the Arms. "I base sensed 
a decreasing interest in tlie Anns .and 
its as'iation ptolilcms ss'itliin industrs*. 
I'lie net effect svill be that the exchange 
of ideas hetsscen the .Anns and tlic in- 
dustn svill tend to be stultified. . . ." 

Under questioning, Gen. Gasin said 
tiiat. svhilc the .Anns might not press 
for nperatuma! use of a 1.500 mile mis- 
sile. "ssc kmiss- ss'C svill nc-cil ranges of 
500, -100, 500. nr 600 mile's." 

Rep. George Mahon (D.-Tcx.), 
chairman uf the .Appropriations Sub- 
committee on tlic .'Armed I'orccs. .said 
Wilson's diicctise limiting tlic Arms In 
a 200 mile opciational missile "really 
means sets little." llie .Anns, he 
added, "ssill continue to svork on tlsc 
program as it belies cs if should svork, 
ssithoiif tcici imic'li recognition of the 
200 inik- limitation, feeling lh.it if sou 
liase file weapons ami capahilitv and 
the requirement, yon ssould prolxihls' 
get ss'hat Mill ss'.mt in that .area." 

Navy Testimony 

To this Gavin replied: lh.it is our 
‘'optimistic hope, i’nfnrtmiatcls', the 
facts of life are not quite up to tliat- 
and psychologicalls sve ,ire a bit in- 
hibited ill that scientists are inc'ined 
not to support our programs. . . ." 

Gasin cmicliided that “technically, 
one must realize the meimmiudiim svill 
be outdated in time." 

Chief of Nasal Operations .Adin. 
•Arlcigh Burke told the ciiminittce that 
the Nias'S' expects to gr.uliialls conscrt 
to a ship-missile .ssstem sshieli will in- 
solsc a substantial cuth.ick in fighter 
requirements. ’'Ilic heart of the Nasv 


Twininjj Ojtjjosojs Hiuliivt 

AA'ashiiigton— .Air Force Chief of Staff 
lias admitted pabliclv for the first time 
that he is U|>|X>sed to the- adiiiiiiistra- 
tion’s SI7 billion budget for USAF 
during Fiscal 1958- In testiinonv before 
the House .Apjirnpriatioiis Committee, 
Gen, Tssining said: 

"I felt a S21 billion iirograin ss-as the 
iiiiiiiinuiii essential prograiii for the .Air 
Force, and that is the ssav I prc.scnted 
it to Mr. AA'ilson." 

liaclier. while indicatin| that he 
thought the budget should be somewhat 
higher. Gen. "I'csining told the House 
Armed Services Committee that the 
budget ss'oiild provide a ‘'svisc and rea- 
sonable degree" of protection. He added 
at the time that "I accept this budget 
and I support tlie force structure . - ." 
(AAA' Feb- 4, p. 25). 


project is the Polaris fleet ballistic mis- 

Adm. Burke said "missiles will be 
the nia|ot defense of the fleet ag.iinst 
air attack in about the 1965-6? era. AA'e 
hope to have enough sliips to form a 
coniplete task force with nuclear power 
by 197n. , . . 

" The fleet ballistic missile is in an 
experimental stage. We do not know 
for sure tliat it is going to work. Wc 
will not know for two or three v'.ars. 
Blit wlicn it does, it will have a ter- 
rific iiiijjact on our various seagoing 

■Adm, Burke said "the first difficnlts 
tliat we liasc to ovcieomc is lo find 
the exact location of the Lnmeliing 
point, so our nas ig.itiiinal accuracy lias 
to be iinprmcd a great deal. . . , 

"I'lic second problem is tliat the 
rolling aiid pitching of tlie ship have 
to be taken into account, w hich means 
that the amount of roll and amoiiiif of 
pitcli lias lo lie cimipensated for in 
the missile. That is a difficult piob- 

1 le tuld the committee that the Na\ y 
will liaic a "ciim]>1etcd job" on an 
atoniic -powered aircraft carrier ''toughly 
in three and a half scars." 

.Asked whv the Nasy docs no! cut 
back on its manned aircraft |)io|t.ini 
in view of guided missile deselopineiits, 
•Adm. Biirkc said: 

"Right now. it looks a.s if we will 
have ni.miicd aircraft for a long, long 

"AA'c are planning to reduce in a 
few sears the mnnher of our fighter 
aircraft as missiles become capable of 
replacing them. . . ." 

Tsvining Views Navy 

Gen. N'atliaii I'. Iwiniiig. US.AF 
chief of staff, admitted tli.it the N.iss's 
carrier asiation "ran help” on a stra- 
tegic .striking nii.sskin. lie added, bow- 

"Bnt liic carrier is not adapted to 
that role, and that is svhcic the dis 
agreements arise. 

"I do not think there is justification 
for building carriers to pcifoim the 
strategic air mission assigned to the 
.Air I'Otcc." 

Carrier forces, Gen. Twining testi- 
fied, “arc not only uilnctablc to bomb- 
ing attack Init ate s\isrc|3tihlc to sub- 
marine attack a.s well A carrier 

force is more sulncrahlc, .nctuiilly. than 
.1 land target. . - ." 

Noting that Russia lias more jet 
fighters in operational units than the 
U. S. .Air I'orce, Secretary Donald -A. 
Quarles added that "moreoscr, tlicv 
hast produced in tlic last five years 
mote total jets than sve base." 
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P6M Crash Study Leads to Tail Solution 


Flight tests of the .Afartii) Pd.Af 
Sca.Afaster arc expected to resume in 
the late fall, and production of the 
muJti-/ct seaplane, which is now un- 
der iray here, will Incorporate design 
changes in the aircraft's tail. 

The following -A/artin report of 
the crash of the second airplane, re- 
printed here by Avia'I ION AVbkk, re- 
veals that an experimental modifica- 
tion to the horizontal fail cliangcd 
tile load level on the stabilizer actua- 
tor. Over^jowen'iig of this actuator 
caused the accident. 

To provide for the aerodi'iiamic 
improvement brought about by the 
sfabti/zer inodificatiori, while at the 
same time providing corrective 
measures to prevent the possibility of 
overpowering tbe bvdraniic svstem 
on future Fo.Afs. the fai) assembly of 
tbe Sea.A/astcr thus is being rede- 
signed. The exterior coiifigiiratiori of 
file new Fail, howes'er, will largely 
resemble the configuration of tlic 
bvo /71 poivered XP6.\f-J seaplanes. 

I ooling is under way for si.x evalua- 
tion P(5i\Ms and for more than a 
score of P6M-2 production Sea- 
Aia.stcrs, nhicli wilt be powered bs- 
four Pratt ifiT Whitney ]7> tmhojet 
engines. T/ie first of tlie P6.A1-2 air- 
craft is expected to be dci/vered to 
the -Vavy in the spring of 1958. 

Navy's second prototype XP6\[-1 
Nfiirtin SeaMastcr (Buno 15S822), 
world’s first inulti-jct seaplane, was lost 
on its twenty-fourth test flight south of 
Wilmington, Del., on 9 November 
1956 at 1556 EST. .All four crew mem- 
bers ejected succcsfully and parachuted 
to the ground east of Odessa without 

Tlic airplane took off from Clicsa- 
pcake Bav near the Martin plant at 
Middle River, Md., at M4-f EST. A 
pass at 1. 000 ft- u-js made o\er scscral 


small company boats containing Naval 
visitors wlio liad witnessed tlie take-off. 
After doing acoustical tests at 5,000 ft., 
the airplane climbed to 12,000 ft. where 
two successii'c openings and closings 
were perfonned with the hull rotary 

After a climb to 25,000 ft-, the ship 
was put into a slight dive. At about 
20,000 ft., a normal recoverv to lesel 
fliglit was begun. A nose down pitch 
was felt by the pilot, however, and the 
latter exerted column forte (pull) for 
correction. Tlic airplane then began 
to respond and column force was 
gradu:ilK' released. 

No Response 

But the climb continued and in- 
creased in rate as tlie pilot applied in- 
creasingly greater opposite control (for- 
ward column pressure). Tlic airplane 
still did not respond. While subject to 
somewhat greater than nine times the 
force of graviti, it continued to pitcli 
up in a tight inside loop. 

Pilot of a Nai y jet fighter chase plane, 
iimnediately behind the P6M. observed 
the pitch up to an approxiniatclv xertical 
position. Uixiii sighting some small un- 
identified parts falling off behind the 
SeaMastcr. he radioed that the plane 
was breaking up and for the crew to 
eject. .All four members ejected suc- 
cessfully during the loop, after which 
the aircraft fell into a dosvnward spiral 
to an estimated altitude of S.OOO ft. 
wliac an explosion took place, followed 
by coniplete breakup. The wreckage fell 
aiiiong fields and small wooded areas 

SEAMASTER HISTORY 

In .Aprd. 1951, the Chief of Naval 
Operations issued an operational require- 
ment for a high-performance all-jet sea- 
plane that would live on the water, and 
he supported priniariiv by tenders. 


Martin’s award of the contract, and the 
subsequent development of the P6M. 
was described to Congress on June I, 
1956 hv the Deput)' Chief of Naval 
Operations (-Air) as fallows: 

"The original contruct with the Glenn 
L. Martin Coni|uny called for two XP6M 
aircraft, the first of which m'adc its initial 
Right in July 1955. This aircraft was 
‘flight-test inshnmented' only— in other 
words, it did not have the eleetronics 
equipment which will be necessary to 
carry out the mining mission. .As the 
No. I XP6M contfiiued with the various 
phases of flight csahiation. flight test data 
showed equal or siqserjor performance as 
regards the design criteria for such an 
aircraft. 

"Additional production prototype air- 
craft were funded fur in the fiscal vear 
1956 funds in order to have a sufficieiit 
qnantitv of aircraft for evaluation in 
1957. .A number of productioii P6Ms were 
placed on ttic fiscal vear 1957 procure- 
nient list, but it will be a few vears before 
wc have them in u|>cratianal quantities." 

On Dec. 7. 1955. after completing 
01 er 57 hours of flight time the Number 
One XP6M-1 prototype iias lost over 
the mouth of the Potomac Riier west 
of Point Lookout during a test flight. 
Three Martin crew nicmbcrs .ind a naval 
officer lost their lives in this accident. 
I'roni Dec, 8. 1955 until March 2. 1956, 
full-fledged saliagc operations were con- 
ducted bi' nai'al ves-scls in the Potomac 
River. 

Approxiniatclv 80 per cent of the air- 
craft in thousands of small parts and 
195 major parts was recoiercd from 
depths ranging from 50-70 ft. The 
wreckage iias set up in the operations 
hangar at the Naval Air Station, 
Patuxent River. Md., and analvzcd 
thoroughly by Martin engineers and 
experts from the Navv, .Air Force. Na- 
tional Advisory Committee for Aero- 
nautics, and Civil Aeronautics Board. 
The accident was attributed to a con- 
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tn>l systems malfunction in fliglit which 
caused a sudden scvctc nose down pitch 
and icsiiltant f.iiliuc of the nings in 
negative bending. 

Tollowing is a description of the first 
XPhM-1 accident as given to Congress 
on lone 1, 1956 by Rear Adm, lames S- 
Rnsscll. Chief of the Bureau of Acronau- 



Pnssibk causes of the control system 
malfinietion were listed at the lime as: 
a mntor explosion in tlic center wing 
.stub wliicli may have damaged control 
cables, hsdraulic lines, or electrical eit- 
ciiits; a hrohen or snagged control cable; 
loss of pilot fccl-foice in tlic longi- 
tudinal control system; loss of one or 
two duplicate hvdnnilie ssstems, coupled 
with the ovcr|)6wcring ot the remaining 
System; and elimination of hvdnmlic 
power from the stabilizer actuator. 

,Ss tlicrc was iiiMitfieient evidence to 
label anv one of the above as the single, 
indisputable, most probable cause of 
the accident, coircctivc action was taken 
to cover each iiisbancc prior to first flight 
of No. 2 XP6M-1. .•\nimig the revisions 
incorpnnitcd: the mechanical and In- 
dtaiilic control sssicms were re-c.xainincd 
and additional margins of safety were 
]>r<uidcd bevond the design .system; 
crew escape mctliods were reviewed and 
provision was made tor ejection of all 
vTcvv members. 


Flight History 

No. 2 XP6-M-1 made its first flight 
from Ches;ipcakc Bav on May IS, 1956. 
More than -12 hours of successful flight 
tests had been accomplished with this 
airplane at the time of its loss. The 
combined flights of both SeaMasters 
had qualitatively established flight char- 
acteristics of the airplane over a con- 
siderable range of centcr-of-gravity loca- 
tions, altitudes, and speeds. The pilots 
have expressed nmismil satisfaction vvitli 
airpkmc control clianicteristics. 

Ihc second XP6M-1 ScaMastcr, like 
(lie first, had manifested inflight vibra- 
tion over some speed mnges, and a con- 
tinuous effort had been made to locate 
,md eliminate these vibrations. On al- 
most cverv flight of Ship 2, some eluingc 
in configutation. or addition of tufting 
was made and its effect studied. 

C)ii tlie final fliglit. the horizontal 


tail configuration was cliaiiged by lock- 
ing the elevatois in a fixed neutral posi- 
tion. rather tlian le-aving tlieni geared 
to the stabilizer in their normal manner 
as on all picvious flights. This cx|>cri- 
mental modification was another in the 
series of steps to eliminate vibration. 

The investigation was planned and 
directed bv a cimimittcc of Martin engi- 
neers, each specifically ehnsen for a p.ir- 
ticular job. These included XP6M-1 
group engineers, staff design engineers, 
and several section heads detached from 
their regular duties. Tliis committee 
directed the work of approxmi.itely tOO 
tecluiical peo|)lc. assigned to the inv esti- 
gation for vatving periods, fn addition, 
others from engineering, manufacturing 
and other divisions (if the company, 
while not directlv assigned to the in- 
vestigation, provided data, services, or 
advice to the eommittee. 

To assure the objectivity of the in- 
vestigation, tlic committee availed itself 
of the aid of representatives of the fol- 
Icvving: the Bureau of -Aeronautics, the 
Naval .Aviation Safety Center. N.ival Ait 
Development Ccnitei. Naval Rc'C-.irch 
Labnralon, Natinn.il .Advivorv Commit- 
tee for -Aeronautics. Civil Acnmautics 
Board. .•Alumhmin Co, of .-America. 
Frankford .Arsenal. .Allison Division of 
the General Motors Curp., and the Mar- 
tin Cumpanv subsidiary. Research In- 
stitute for -Advance Studies. 

WRECKAGE 

Approximately 955f of the wreckage 
has been recovered. Ninety per cent of 
llic recovered items, including all major 
sttiictiiral components, were jaicked np 
within a lialf-milc radius. The tc- 
maindcc of the items were recovered 
within an area of approximately 15 sq. 
mi. with a linear vpre.id of seven miles 
from llie aft liiill section to ,i small 
piece of wing trailing edge. 

Eight of tlic ten wing leading edge 
slats were recovered and found between 
five and six miles south-east of the main 
wreckage arc-a. Ilie left-hand outboard 
spoiler was recovered in two sections, 
between six and seven miles soutlicast 
of the main wreckage area. One small 
piece of an engine access door was also 
found ill tlic latter area. The crav 
ejection seats and liatclics were found 
approxiiiiatclv 5* nii- from the main 
wreckage site. 

'Ilic fields, extending a|)proximately 
1 1 mi. cast and north to the main w reek- 
age area, were strewn with small pieces 
of wreckage from all parts of the air- 
plane. The winds were from tlie north- 
west and light |)icces w mild hav e drifted 
to tlic southeast as they fell 
STATEMENTS 

St.itcmcnts of the crew and chase 
plane pilots were t.iken by tape recorder 
on the evening of Nm. 9. 1956 only a 
few hours after the accident. On the 


following day. written statements were 
prepared by each man. In each c.isc. 
(lie recorded and written statement.s 
basically agree, and give the following 
picture of the accident; 

Vibration fest.s liad been carried out 
at 20.000 ft. while constant speed points 
were recorded. The pilot reported that 
the airframe vibration was decidedly 
less, and the control monitor requested 
a climb to 25,000 ft- with a descent to 
reach tlic maximum speed of previous 
tests. This was done, and during the 
descent tlic co-jiilot monitored the en- 
gine instruments and hydraulic system 
pressure's, and reported everything nor- 

Decision to Eject 

The pilot then reduced power to 
90% rpni. and started a mild pullup 
to slow down gradually. .A nose-down 
pittiling fendeney oecurred. and the 
pilot .ipplicd full force. 'Hie ship re- 
sponded to the control but coiilinuecl 
ifie climbing maneuver at an increasing 
rate. Tlic pilot applied increasing for- 
ward stick force, until the stick was 
at full arm's reach, and still the airplane 
did not respond. 

G forces Jiceamc so heavy tli.it liis 
thin was forcetl down on hiv chest, lie 
then decided the airplane had failed aft. 
and elected to c|cct. After ejection, the 
|)ilot said he obsened the airplane to 
be "all ill line piece." 

Co-pilot's report, obtained iiule- 
pcndcntlv. is consistent with tli.it of 
the pilot'. 

Ihc chase pilot. O. F. Brown, re- 
ported that he was following the aircraft 
at a dist.iiiec of about >00 yd. lie ob- 
served tliat the .sliip pulled up to a level 
flight faster than normal and dimlicd 
rapidlv, continuing on over beyond tlic 
vcitic.il. .At Ibis point he radioed that 
tlic plane was breaking up and for the 

"llien the ship [xissed over his shoul- 
der and he lost it in tlic sun. lie next 
observed it in a descending spiral aft 
of his starbii.ird wing, lie saw imdc- 
fiiicd parts bre-.ik off during the initial 
pitchiip, hut at no time did lie see inapr 
components break away. He stated: 
"The wings, tin, stabilizer, wing tip 
floats, fuselage and engines all remained 
intact until the airplane exploded and 
burned at an estimated altitude of 
3.000 or 4.000 ft." 

INSTRUMENT RECORDINGS 

Data collecting devices which were 
aboard the aircraft liavc provided all 
the basic information needed to pro- 
vide the netessary aiiswets as to the 
cause of the accident, lliis infoiination 
is considered hotli reliable .nid con- 
sistent as a basis for the concluvinns 
reached in the committee’s report. 

Two principal sources of data used 
in the crash anahiis were the forward 
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NB-36 Loads Test Reactor 


Lovv power nucicnr reactor designed and built bv General Dynamics Corp. is loaded into fmetage nf NB-56, used is nuclear aircraft test 
program. Reactor, rated at 1 megawatt (.AAA' .Aug, 6. 1956. |). I"-*). Is lucd to test shielding of crew, equipment and aircraft systems. 
Program is |»rt of USAF AA'S-125 program concerned with the oveniU nuclear aire-raft propulsion problem. 


oscillograph, on which measurements 
were being recorded for use in the 
vibration climinntion program, and tlie 
telemetering system vvliicli was used 
for ground monitoring and backup. 

I'clcmetcring installation consists of 
an ASCOP PAVM system for iiumitor- 
iiig positions, airspeed, altitude, and 
pitch and roll, 'flic output of this sys- 
tem w-as fed into the 70 kc. siibcartier 
oscill:itor of a conventional F'M/F'.M 
tdeuietcrine system. In addition, seven 
other F'M channels were used for meas- 
urement of acceleration data and for 
monitoring pilot comments. With the 
exception of the right wing accelerom- 
eter, which was not operative during 
tliis flight, data was recorded on all the 
rcmaiiimg channcls- 

Al! data during tliE p.irticular flight 
was recorded on magnetic bipc in the 
base station and was being presented for 
visual display on direct-writing Sanborn 
recorders at the Martin Companv Air- 
port. Die records were being moni- 
tored at tile time of tlic accident by 
flight test and other engineering per- 

I'hc records compiled from the tele- 
metering data take into account the 
various normal corrections, sources of 
error, and radio noise. W'orthy of par- 
ticular attention is the fact that these 
telemetering records continued for 55 
see. aftci the airplane reached the max- 
imum pitch acceleration- Tlicrcafter, 


transmission was lost. Tliis indicates 
tliat the major structural bte-ak-up oc- 
curred after the maneuver. 

STRUCTURES 

Telemetering information, statements 
by crew members and chase pilots and 
location of wreckage all indicate that 
there w-ds no failure of major structural 
components until the aircraft had com- 
pleted its inside loop maneuver. 

Special emphasis was placed on an 
examination of those compsments vvliicli 
could contribute to a control svstcni 
failure. Among the areas considered; 
the left liand elevator locking device, 
the stabilizer structure supporting the 
left liand locking devices, the reinforce- 
ment doubler just inboard of the lock- 
ing device on the stabilizer, tlic left 
hand clcv-ator at mid-span: the left 
hand elevator at tlie closing rib, the 
main trunnions atbiciiing the stabilizer 
to tlic fin and all supporting structure 
relating to the mechanical control svs- 

Onc possibility was considctccl be- 
cause of the improved viliration con- 
dition on the final fliglit. Since locking 
the elevators appears to be (lie reason 
for improvement, it was eonsideted tliat 
the vibration energy was being absorbed 
by tlic locking devices and its support- 
ing structure. If this had resulted in 
a failure, it would have been a fatigue 
type of rcktivclv higli cvclcs— low stress. 


The aerodynamic loads on tlie elevator 
for the locked condition arc csscntiallv 
zero. There w-as no evidence of fatigue 
ill any of the failed structure. 

Examination of the stabilizer bonded 
structure revealed that failure occurred 
from very liigh shear stresses along the 
edges. There was evidence of some 
peeling action near the center of the 
panels from the aft to forward direction, 
and in some areas, of material failure 
prior to tlic unbonding. There was 
no evidence of in.sufficicnt bonding 
strcngtli. 

CONTROL SYSTEMS 

Botli flight control hydraulic systems 
arc believed to have been prcssuriz.cd 
and operating at the time of the aircraft 
pitch up for tlic following reasons: 

• System pressures were monitored bv 
the co-piiot from 15 to 30 sec. prior to 
the accident and he reports that the 
|jrcssurc was normal. 

• Condition of the stabilizer svstcmv 
from tiicir accumulator check valves u)> 
to the cylinder indicates that the lines 
and components were intact until late 
in the break-up sequence. 

There was no evidence found to sup- 
port the initial assumption that the 
imcontrollcd pitching maneuver had 
liccn caused by a control system mal- 
function. A complete survey of the 
longitudinal control system revealed all 
failures to be of the static tension and 
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bending type. The iiiajoriK of tin; 
fractures cfcarly occurred on gromicl 
impact. The stabilizer cylinder control 
salve easting had an internal failure at 
the base of the inner valve port. Much 
emphasis was placed on the nature of 
this fracture early in the investigation. 
However, microscopic analysis and func- 
tional laboratory tests indicated this 
failure resulted from a static load at 
breah up. 'ITicsc findings were con- 
firmed bv Aluminum Company of 
America casting specialists, as svcll as by 
government experts. 

AERODYNAMICS 

The XP6M-1 is the first large aircraft 
to be designed for high speeds at low 
altitudes- As a result, the XPf)M-l 
must be given the ability to withstand 
airloads two or three times as high as 
,inv existing aircraft of comparable size- 

Bnt these factors har e opened a realm 
of unknowns for the aetodynamicist. 
h'or the XP6M-1 has Irccn conducting 
exploratorv dciclopmcntal fliglit tests in 
a speed region ulicrc little is known 
about titc aerodynamic forces involved 
for planes of tliis size, weight and speed 
eliaracteristics. and wlicre sudden and 
sometimes unexpected force changes can 
occur ss'ith increasing speed, bhirtlicr. 
the aircraft’s flight envelope lias made 
difficult any accurate prediction of the 
inagiiitude, direction, and particular 
flight conditions at ivhich these force 
changes may occur. 

Kiidencc in this investigation indi- 
cates that the ijossibility of error be- 
tween actodyaiamic calculations and ac- 
tual flight test results is quite great in 
this realm of flight testing. Particularly 
is this true for an aircraft sncli as tlic 
XPf)M-l where the so-called “100% 
boost" control system allows for no 
■ feedback" of forces to the pilot. 

Feel Eliminated 

Design and perfection of such control 
systems is a necessary forward step in 
•iviation progress, but it also means dc- 
iflopmcnt of aircraft in which we are 
desttoi ing one of our senses, namely the 
"feel" of aircraft mmcnicnt normally 
experienced by the pilot. Loss of thi.s 
fc^back force means an inability on the 
part of the pilot to report to designators 
.1 true indication of what the aircraft 
has experienced in flight, and the only 
substitute is use of adequate and con- 
tinuously monitnred insttiimentatioii. 

Examination of telemetered data fol- 
lowing the accident shows that, in le- 
coicring from the dive to the maximum 
iibscrx cd speed, the shibilizor nicivcd to 
a full leading edge down position, re- 
sulting in the airplane rapidly trimming 
up to a normal load factor of more than 
nine times the force of gravitv. 

As a result a complete re-examination 
of all flight and ivind tunnel stabilizer 
hinge moment data svas initiated, and 


dynamic analyses were begun, using 
automatic computing equipment in an 
effort to simulate the final climbing 
mancuscr, and tu imestigate hinge mo- 
ment satiations under dynamic condi- 

''°Confi|uratinn of the XP6M-1 on 
its last night was not standard in that 
the clcsators had been locked in a 
fixed neutral position, eliminating ele- 
vator deflection Itrailing edge up) wliich 
exists at high speed trim conditions in 
tlic norma] configuration where the ele- 
vators arc geared to the stabilizer. With 
the elevatots locked to the stabilizer, 
the hinge moments shift in the com- 
pression direction, or to the weaker side 
of the stabilizer Cylinder- 

Revised calculations, on the basis of 
corrected data, indicate that, svith zero 
elcs-ator deflection, the stabilizer hinge 
moments could have approached, or 
exceeded, the maximum capacity of the 
stahilizci actuator at the maximum 
speeds attained at the time of the 
accident. 

Critical Load 

.\nalyscs on the automatic computing 
equipment haic shurni that, with the 
clcsators locked, the stabilizer motion 
will still continue in the nose doun 
direction after an initial small oserpow- 
cring of the hydraulic system. Hence, 
the csaluation of wind tunnel data and. 
ill addition, the corrected measured sta- 
bilizer loads (under locked elevator con- 
ditions) indicate the same thing. Tlic 
hinge moment lesel was very close to 
the coniprcssiou capacity of the sta- 
bilizer actuator at the time that the 
last speed reading was taken. Onlv a 
slight disturbance, such as the pilot’s 
pulling out of a dive, or a gust, was 
needed to oserpower the stabilizer ac- 

Rclativc to the loss of the Xiinibcr 
One XP6M-1 met the Potomac Rivet 
in December. 195’. the revised hinge 
moment data in the present accident 
investigation of the second airplane in- 
dicate that, at the conditions under 
which the first aircraft was lost, the 
stabilizXT hinge moments were not an 
initiating cause of the earlier accident, 
unless coupled with other factors. 
FINDINGS 

The results of the present investiga- 
tion have revealed no evidence of any 
basic deficiencies in the aerodynamic 
design which might reduce the poten- 
tial capability of the P6M aireraft to 
|X;rform its assigned mission. 

Ctevv incmfiets on the second 
XP6M-1 at the time of the accident 
were Robert S. Turner, pilot; W'iHiam 
Cunniiigliam, copilot; liionias Kenny, 
flight test engineer, and W'illiam Comp- 
ton, flight engineer, all employes of 

• Aircraft was lost because of an un- 


coiitruliablc nose up pitching niaiiLiivct 
which occurred during a shallow dive 
at an altitude of about 20.000 ft. 

• Horizontal tail configuration had been 
changed for this flight only by locking 
the elevators in a fixed neutral position. 
'Hiis experimental modification elim- 
inated elevator deflection (trailing edge 
up) which exists at high speed trim 
conditions with the notiiial tail con- 
figuration, in which the elevators are 
geared to the stabiliz.cr. 

• Aireraft had been tested on several 
prcviiius fligbt.s under conditions of 
Mach nuniGer, dvnamic pressure, and 
center of gravity, which equalled or 
exceeded tlic conditions at the time 
of tlic aceident. ’I'hcsc previous tests 
were with the design tail configiuatiou 
(elevators geared to stabilizer^, and no 
adverse control characteristics had been 
cxixricnced. 

• Stabilizer hinge moment characteris- 
tics change substantially at high Mach 
numbers, and with the elevators locked 
to the stabilizer, these hinge moments 
shift in the ciimprcssioii direction, or 
to the weaker side of the stabilizer cyl- 
inder. Revised calculations, on the basis 
of corrected data, indicate that with ivo 
elevator deflection, the stabilizer hinge 
moments approach, or exceed, the max- 
imum capacitv of the hydraulic control 
svstcni at speeds as high as those at- 
tained at the time the second XP6M-1 
accident. 

• Analyses since the accident on auto- 
matic computing equipment have 
showai that, with the elevators locked. 
Ihc stabilizer motion will still continue 
for a short time in the nose down direc- 
tion after an initial small ovcrpovveriii| 
of the hvdraulic system. 

■ Ample and conclusive evidence was 
provided by in-flight recordings of data 
collecting devices, particularly tile os- 
cillograph and felcmctcrins systems. 

• Evidence tliat the airplane did not 
break up until vvell after the pitching 
maneuver is provided by : 1) statements 
from the XP6M-1 pilot and the pilot 
of the jet fighter c^iasc plane; 2) the 
continued telemetering recordings for 
55 see. after tlic pitching inanciivcr; 
>) the fact that the major portion of 
wreckage was recovered in a small area 
of only a half-mile in radius. 

• No evidence of pilot error, structural 
f.iilutc. or initial malfunction of either 
the airplane control system or five flight 
control livdraulic system was found. 

• No apparent direct connection be- 
tween tlic accidents of the Number One 
and Number Two XP6NM aircraft were 
found. 'I’he evidence reveals that they 
were separate and distinct as to cause. 

• Revision of the wind tunnel hinge 
moment data in the present investiga- 
tion indicates that, at the conditions 
under which the first XPfvM-1 wav lost 
in December. 1955. the positive stabi- 
lizer hinge moments (tension in cylin- 
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Unquestioned reliability under any condition of shock, acceleration and 
vibration is the prime requisite for all components in today's advanced 
missiles and rockets. A minor deficiency in but one, to any degree, can 
nullify completely the effectiveness of the weapon. 


EEMCO Type D-927 DC motor is a component in one of our missiles that 
meets these rigid requirements. In fact, EEMCO motors and actuators 
are on the majority of the latest aerial weapons because of their 
unfailing performance. 

The reason for such widespread recognition of EEMCO quality is that 
EEMCO has designed and manufactured custom motors and actuators 
for the aircraft industry tor many years. 

EEMCO is a speciaiist in this specialized field. It makes nothing else. 


SPECIFICATIONS FOR 
TYPE 0-927 DC MOTOR 
Type: DC motor meeting Military 
Sptcifiullons MIL-8609 
Speed: Continuous at 9900 rpm 
Lead: 05 HP 

Terminal Voltage: 27 volts, 18 amps 
Weight ; 7.25 lbs. with 2-clrcuit noise 
filter for ungrounded system 
Weight of Fllter:llb. 


XeEMC^ engineering & manufacturing corp. 

V6I2We,rJ.H.r«,n8oi,r.,<.«(. Los Angela. l<5,Coliforn;a-rel.pho«REpu6iic 3-0751 

DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS ... EXCLUSIVELY I 



PRECISION ^ 
'ur Omli Product 


ng at I.G.W. is geared to precis 
isc in inspection and production 
incc and shipping and on throti; 
,hy I.G.W'. is the recognised sou 




tier) Here not an initiating oi contribu- 
tun' cause of tliat earlier accident. 

• Witliin the flight limits tested to 
date, no serious functional, design, or 
flving deficiencies were found wliicli 
miglit base contrihntcd to titc accident. 

CAUSE 

'llic investigation committee has con- 
cluded that tlic cause of the second 
XP6M-1 accident svas the fact that tlic 
airplane was living with an experimental 
modification — locked elevators — n liich 
fliangcd the load Icscl on tlic stabilizer 
actiuitor. W'licn the aircraft attained 
high speed and commenced recovery 
from the dive at about 20.000 ft., tlic 
hinge moments acting on the stabilizer 
cnerpoweted tlic stabilizer actuator, 
svitli the resulting uncontrollable climb- 
ing niancmcr. 

Maser De^ elo|)ment 
Offers Wider Uses 

K semiconductor amplifier deiice 
called tlic Garnet Maser which appears 
capable of operating over a remarkably 
targe ftequcncy range of 50 me. to 
100.000 me., has been dcsclopcd h\- 
scientists at the Bell Telephone Labo- 
ratories and Harsard University. 

It operates on principles similar, bnl 
not identical, to tlic Paramagnetic 
Masers rccentlv announced by BTl. and 
the Masltaclnisctts Institute of ’I'ccli- 
noiogy (.\\\' h'eb. IS, p. 67). lloweser. 
tlic nesv dcs'icc can operate at room 
teni|x;rature instead of the extremeh 
losv (ncar-alisoliite) tcmiscratnres re- 
quired for previous Masers. 

'I'his characteristic, plus tlic device's 
relatively small size, opens the way to 
po.ssiblc use in airborne radar and com- 
inunicarions. Noise lo ci of the Garnet 
Ma.scr when cooled is ccim[Kirablc to 
tliiit of earlier types, but is higher when 
operated at room tompcraturc. 

.Aiiotlicr significant advantage of the 
Garnet Maser is tliat it can he operated 
as both a continuous wai’c (C\V1 and 
pulsed amplifier «hcrcas some Afasers 
.ire limited to pulsed operation. 

Credit for conceiving the Gainet 
Maser is giien to Dr. Ilatiy Suhi nf 
B'l'L. by Dr. C. L. Hogan of Harvard, 
who independently made the same dis- 
emery at a shglitls later date. Dr. 
Hogan says the nesv desice lias "very 
exciting possibilities." .Mthoiigh con- 
siderable engineering problems remain 
to be .solved. Dr, Hogan believes that 
a competent industrial organization 
could produce prototspe models witliin 
six months if work is started at once. 

Under .Air i'orcc sponsorship. Ilar- 
\ard has been im’estigating garnet ma- 
terials. Of the dozens of possible com- 
pounds. it appears that ouh a few will 
prove suitable for Maset use, Di. Hogan 


.says. One of these which a|jpears most 
pmniising is a combination of yttrium 
oxide and iron oxide, in proportion of 
5:5. The mixtutc is sintered under high 
temperature to produce the Afascr 

Asked about the gain and bandwidth 
of the new Garnet Maser. Dr. Hogan 
savs tliat the device operates somewhat 
like a siipcrregcncrativc icceiver where 
the gain is dependent upon the sta- 
bilitv required. However, he believes 
the device should be able to provide at 
least a 50 db. gain with reasonable 
stability. 

Garnet Maser bandwidth at IcAver 
frequencies, around 500 me., should 
tun alxiut 1-2 me. Very little is pres- 
cntlv known about the relation of 
bandwidth to operating frequency and 
handwidtli may prove to be relatively 
uide|)cndcnt of operating frequency. 
Dr. Ilogin told .Avi.xtion M'eek. 

One possible limitation of the new 
device, wlicn operated at extremely 
high frequencies, is the requirement 
tliat its power source must be at a 
liigher frequency than the input signal 
which the device is to amplify. 

Large Solar Furnace 
To Be Built by ARDC 

Holloman AFB, N. M.— Large solar 
furnace capable of producing tempera 
tures between 6,000 and S.OOOF. 
will be built bv US.\l"s .Ait Research 
and Development Command in tlic 
Sacramento Mountains of soutli-ccntral 
New Mexico neat Cloudcroft. Taigct 
date for completion is early 1959. 

Described by ARDC as tlic “world's 
largest" solar furnace, the facility will 
be employed primarily to study the 
effects of rapid tempetature cliangcs on 
metals used in missile structures. 

Management of the furnace vvdl be- 


taken over bv lliillonian Air Develop- 
ment Center. It will be available to the 
Anny, Navy, .Atomic Energy Commis- 
sion. National Advisory Committee for 
Aeronautics, industries engaged in de- 
fense work and the Air I-'otce. 

91ie facility will be composed of 
three basic parts: 

• Ileliostat, the primary sun-refleeting 
mirror, vvliieh will be 150 ft. high, 
140 ft. wide. 

• Parabolic minor, whicli collects the 
sunliglit and concentrates it onto the 
focal point. 

• Attenuating sliutters, a vcnetian-blind 
tvpc device which regulates the amount 
of sunlight traveling from the licliostat 
to the parabolic mirror. 

Sun ravs strike tlic licliostat and arc 
reflected to travel parallel to the ground. 
Tile parabolic minor then collects tlic 
ravs and reflects them to the focal point 
of the piqraboloid. Bv this method, the 
cnergv can be increased from ,028 to 
700 units pet square centimeter. 

The funiace will require a staff to 
approximately 100 persons to be sup- 
plied bv Ilollonian and civilian con- 
tractors. Developer of the design thcorv 
to be used was Dr. Paul Jose, director 
of Holloman Air Development Com- 
iiiaiid’s Matcriels Branch. 

In another development, Hoffman 
Electronics Corp., Los Angeles, estab- 
lished a Solar Rcscarcli Division in 
Evanston. III., which will be concerned 
with the development and production 
of solar energy converters. It will oper- 
ate as a prt of Hoffman’s Semiconduc- 
tor Division-Evanston. 

Company also lias set up within its 
subsidiary. Hoffman Laboratories, Inc., 
a new department for research and 
development of semiconductor appliea- 
tions, called the semiconductor equip 
mciit design section of Hoffman Labo- 
ratories. Unit will develop apparatus 
using oil types of semiconductors. 
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AD-4 being biuiiclied by All Aiiierlciii's hitbo-e-Jt Ibcliiiid pbiie) lus ilioit tnkenS mii. 



Vanguard Tests 

I’atfick Al'B, Fbi.-Two st;igcs of llic 
three-stngc satellite rocket were fired fur 
the first time in the A'angnjrd test pro- 
gram here last neck, Nnvs* did not dis- 
close how far the rocket ssent before 
falling into the sea. Peak selocity was 
3, $00 miles an hour. 

Meanwhile, the Martin Co.. N'anguard 
prime contraetor. annunneed acceptance 
of a first-stage engine from the General 
l''lcctric Co- The unit will be tested at 
this base witliin a few months, the N-js-y 


no specialized maintenance problems, 
and ssill operate on any engine fuel 
as-ailablc, Klimination of complkated 
clutches and gear boxes helps to keep 
inaiiitenanc'c to a inininiuni. It will 
l.inncb am’ aircraft equipped for ear- 
ner operation without ans modificalion. 

The dcs’icc consist,s of six turbojets 
-irranged in a circle like a six-pointed 
star svith the engines’ cxhuists pointed 
inward. To catapult a plane, the en- 
gines arc brmiglit up to a prcdctcnninccl 
tpin., then a firm gate is actuated uhieb 
diserts tlic exlianst gases to iinpiuge on 
one of tno ccntralTy-|)laecrl knnieliin’t 
turbines. The turbine supplies the 
power to lauiicli the aircraft tbroiigli ,i 
drum and cable ssstcin which luuiK a 
shuttle along a track in the runway. 
Plane is attached to the shuttle h\ ,i 
c-arrier-ts|)e bticllc. 

Used in conjunction witli .All .Ameri- 
can’s "Water Squeezer” arresting gear 
as a system, the tnrbocot can make al- 
most any air strip a potential jet base. 


New Catapults Developed for Navy 


Two new dcs’ices base been devel- 
oped for launching planes in minimum 
distances. 

One is designed for use on short, 
land-based strips being operated by the 
Marine Corps. Called a turbo-cat.ipult, 
or turbo-cat. it uses jet engines to launch 
|c't (and piston-engine) planes into the 
.lit ill one fifth of their normal takeoff 
rims. Device wa.s designed and inanu- 
tactnred bv .All .American Kngiuccring 
Co. 

Other, dcs’cloped for ,\’asy earlier 
use and called an Internal Combustion 
Catapult Posverplant. is designed to 
produce and maintain greater launching 
jjtessurc at faster rates than any equip- 
ment now in existence according to the 
maker. Reaction Motors. Inc. ICCP 
ssill be installed at the Nasal Ship In- 


stallation Test l'’aci!ify. Naval .Air Sta- 
tion. Lakehuist. X. ). for a tsvo scar 
development and evaluation test pro- 

•All .American’s turbo-cat launcher, 
sshich desclops bO.OOO Up., yet is only 
one-fifth tlic weight of a comparable 
steam catapult, svas recently demon- 
strated to Nasy Bn.Acr officials at the 
conipans's test facilities at Oeorgetouii. 
Del. First plane launched was a piston- 
engine Douglas .AD-tN.A; first jet tried 
on the device was a McDonnell F2I12 
Banshee. Pilots of both ))lancs stated 
that tlic launcher prosidcs smooth ac- 
celeration to take off speed. 

’I'lubo-cat's big asset is that it is eas- 
iiv disassembled for air trampcirtation 
to fields where it is needed. .Also, since 
it uses standard jet engines it presents 


Pace IVainefI President 
Of General Dynamics 

New A'oik— Frank Pace, Jr- has been 
elected president of Gcncrnl Dviiamics 
Coqr. and lecleclcd vice chairman of ibe 
board. The firm’s board of directors .'ll 
their meeting here last week also re- 
elected |olm l.-ir Hopkins lioard ebairman 
and named hlarl Dallam lohiison execn- 
tis’c I’ice i»rcsidciit. 

Pace, a former Secretaiv of the .Army 
and onec Director of the Budget, joined 
General Dyniimic.s in 1953 as executive 
s-ice ])residc«t and was elected s’icc chair- 
RLiii of the bu-ard In 1955. JoUnsim. 
former Undersecretary of the .Army and 
a recent president of .Air Tiansixirt .As- 
sociation, ill 1955 became senior vice 
president-operatinns and fiscal affairs of 
General Dynamics. 

Hopkins, the corporation's founder 
and its president until Pace’s election, 
is confined to Georgetown Unhersily 
Hospital by illness. 
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Test Bed Layout Dictates B-47 Changes 



Malton, Ont. -Structural modifica- 
tions of a Boeing B--17 test bed for the 
Orciida Iroquois engine included rc- 
uorking mwigator's and co-pi'ot's ccmi- 
partments, tlic bomb bay and dors.i! 
fin, and attachment of the engine pod 
itself hs a sliglitlv "area ruled'’ pvlon 
to reduce buffet. 

Sc'cral engine locations were con- 
sidered, but a major deciding facto: 
for the rear fuselage was fh.it it left no 
aircraft structure in tlic cone of jet 
blast aft, thus avoiding possible struc- 
furai damage from noise. Rejected lo- 
cations included slinging the engine 
under the wing, placing it in one of the 
jircscnt J-17 pods, placing it in the bomb 
bai or burial in the fuselage. 

Clioiex) of tlie circular )X>d and pv- 
lon was gi'cn careful attention to 
cause the least effect or paialty on 
performance of the aircraft. 

Shake tests carried ont before and 
after the coni’Crsion indicated that, in 
fact, the installation h.id slightly re- 
duced wing n.itural frequency and had 
changed the prcsiously symmetrical 
nodal pattern. Brief flight test program 
rc-cstablisbcd the aircraft pcrfonnance 
envelope. 

Fffcct of the pod and pylon shape 
nas determined ov three brief series 
of wind tunnel tests in the Boeing 
transonic tunnel, Wichita. Kan.; tlv: 
Corn-air low speed tunnel at San 
Diego, Calif,, and the Uniiersity of 
Wichita loiv speed tunnel. 

Modification of the aircraft struc- 
ture included: 

• Reinforcement of existing bulkheads 
frames, longaoiis and skin on the aft 
fuselage to handle the weight and 
thrust of the engine. 

• Removal of bomb bay and forward 
auxiliary fuel tanks to make room for 
in.stmmeut'ation and wiring. 

» Extension of dorsal fin to allow pas- 
sage of wiring forward of the aft fuel 
cells. 


About 100,000 ft- of wiring is re- 
quired for the instrumentation. 

• Construction of rack in the bomb 
bay to cam the recording apparatus. 

This bomb ba\- rack w-js con.stnictcd 
so that it could be easily lowe.cd to the 
ground for accessibility by means of a 
Avinch, In addition, a viml plastic pres- 
surized enclosure was built around it to 
eliminate any danger of an explosive 
mixture forming inside from the close 
proximity of the fuel tanks. 

Tlic following equipment was in- 
stalled: 

• I’empcratnrc logger, manufactured 
by Non Linear Svstcins of Del Mar. 
Calif, to Orenda specifications. This 
unit is capable of recording 100 tem- 
peratures in a period of 10 see. with an 
accuracy of 0.2%. Its record is made 
on a C.K.C. magnetic tape recorder 
Type 5-701-2S. 

Since this system was evolved, con- 
siderable interest lias been expressed bi’ 
sc'Cral -American aircraft couipanics. 

• Pressure logger manufactured bi’ 
Wianko Engineering Co. of Los 
Angeles also to an Orenda spixification. 
This unit is capable of recording 70 


pressures in a period of 20 see. with 
an accuracy of 0.2% and its record i^ 
also made on flic same magnetic tape 
unit with the tcnipctatiire logect, Tele- 
inetry system designed and manufac- 
tured by Orenda primarily to record 
S cliannels of engine compressor blade 
\ibraHon. Two oscillograpti packs are 
used as follows: 

• Pack No. 1, 36 channel C.E.C. tyi>c 
3-119 recorder and ancillary equipment 
to be used to record engine transients 
to an accuracy of 2%. 

♦ Pack No. 2, 26 channel C.E.C. type 
recorder and matching netw-cirks to 
record primarily engine overall vibra- 

Two photo recorder units were de- 
signed and manufactured by Orenda. 
Iney .arc being used Drimarily for 
system analysis and general peifimn- 
aiicc where a high degree of accuracy 
is not required. 

All this instrumentation is auto- 
maticalli’ controlled so that tlic ob- 
sencr need only initiate the C'clc. The 
normal cycle can be conveniently modi- 
fied at the discretion of tiic obserser 
by indii’idual switching of the units. 
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AIR TRANSPORT 


Tighter Air Control Drive Gains Force 


ATA. ALFA «lisciiss ]»ro|)osal for lighlcr control; 
controllers warn that positive control premature. 


By L. L. Doty 

^^■ashi^lgton— A renewed dtir c to ex- 
lend positive control of .ill air traffic 
gatiitrcd nionientuin last week, but con- 
trollers warned tliat mn sucli action 
now will only invite tighter bottlenecks 
on the already overtaxed airways. 

The latest step toward increased posi- 
tive control gtew out of discussions be- 
tween tbc Air Transport Assn, and Air 
lane Pilots .Assn. On a plan to requite 
H R flights above D.iOO ft. on airways 
within the Xtw York-W'ashinglon-Chi- 
c.igo triangle teg.irdlcss of weather. 

'Ilic proposal, which has been )irc- 
sented to airlines and their pilots by 
lire two associations for review and 
comment, would also txm o(f-ainvays 
flights on the triangle petipbery. If 
.ipproved by .ALP.A and .VI'.A members, 
the plan will be placed into effect 
July 

-Air Traffic Controllers .Assn, charged 
that the suggested plan is ’'prematiiic.” 

1 he association said that too stringent 
a positive control enforcement may add 
to the traffic snags that already are caus- 
ing chain reactions of dclav.s and cancel- 
lations. iwrticularly on the high density 
routes aiiri terminals areas within the 
New A'ork-AA'asliingtmi-Cliicago scctoi- 
Aviation Week Survey 

Meanwhile, an Avi.srto-s Wi'kk sur- 
vey of four of the inajor air route traffic 
control centers (.ARTC) in the triangle 
showed that rising tniffic vohinic is 
rapirllv outstripping capabilities of facil- 
ities and trained manpower to handle 
it. Controllers s.iy positive control of 
traffic on a large scale at this time will 
coinponnd the problem even more. 

Here are the major gaps in the pre^ 

W'p.rK found to be the leading causes 
of slow-downs in the normal flow of 
traffic: 

• Ijck of radar coverage. Some cculcrs 
such as Detroit arc without radar. In 
sneh cases, out-dated standard .ANC 
clearances arc used to handle traffic 
mmcincnt. Chicago is ct|uii)ped with 
I'PS-S radar but bandies onlv tbc de- 
parture phase of fraffie control by radar 
Ki boms a dav. 

• Controller shortage. Hie New A’oik 
and Washington centers .arc now well 
equipped with radar but. because of 
insufficient staffs of tniincd personnel. 


are unable to m.aint.iin operations at 
peak utilization of facilities without 
reiving on inertime. The Chicago cen- 
ter is now operating at a level con- 
trollers below its approv ed coniplemcnt. 
In some -irc.is. controllers are woiking 
fiO to 70 days without a day off. 

• Low aece|!taiicc rate of .liqiorts. No 
airport in the U.!>. is equipped with 
dual parallel runways with diuil U.S, 
a must if anticipated traffic gains are 

• Lack of by-iKiss airways .iimind heav- 
ily congested areas. .All [t.iffie. for ex- 
ample, is now fed through the high 
density area of Detroit ticcansc space 
allocated to near-by Selfridge picld for 
militarv purposes prevent use of air- 
ways that circumvent Detroit. .Airlines 
ate asking for the addition of a bv-pass 
airwavs between Saginaw. Midi., and 
London, Ontario, as a mc.nis of divert- 
ing thrnugh traffic away from Detroit. 
Need for Action 

Tlic critical situation underscores the 
need for prompt implementation of 
C.A.A's six year iflaii for federal airways 
and propo.sals of the .Aviation faeilitics 
Plamiiiig Croup. Both plans contem- 
plate some fonn of positive control of 
air traffic on all .litvvays. Il'R governing 
ail fliglit.s above 9.500 ft. have been in 
effect in Canada since June, 1956 (,A\V 
Mav 2.S, p, 57). 

Under its plan. C.A.A has already 
est.iblished positive control of traffic 
above 24,000 ft. and plans to lower this 
floor to 15,000 ft. bv Januarv. 195S. on 
all federal ainvays (-AW April 1. p. 47). 

Tbc .Aviation Facilities Planning 
Croup beaded by Presidential Advisor 
Felward Curtis has rceoimnended |)osi- 
tive control above IS, 000 ft. and ,i 
combination of H R and A'F'R traffic 
below tli.it level thioiigli tbc use of 
multiple one-wav airwavs scp.ii.ited ver- 
ticallv and laterallv (.AW .April 29, p. 
59), 

Both the airlines and the airline pilots 
have consistentU advocated some form 
of positive control as tlie most efficient 
means of atlaiihii| s.ife .md time-sasiiig 
separation of iiiteraft. 

llic airlines have fav nred an approach 
toward positive control in easy stages 
bv gradual modific.itioii of present pro- 
cedures, .ALPA, on the other hand, has 
pumped hard for immediate control of 
traffic as the best, if not the only im- 


mediate. satc|n3rd against a disorderly 
conduct of air traffic. 

Pilots feel that the best way to de- 
termine capability of the airways to 
handle positive amtrol is to put the 
system to test at once. They have 
chosen the triangle as .i starting point 
sinec thev claim it has the best airway s 
structure, best trained controllcis and 
the best facilities and cqui|nncnt, 

One .ALP.A spokesman admitted that 
delavs in flights nun be encountered 
during the first few days of July if the 
new procedure goes into effect on 
July 1. 

He inaintaincd, however, tb.it dc- 
lavs will dcctiiic once pilot.s and eon- 
trollcrs become adapted to the system. 
He said the procedure will also prepare 
the airwavs sv.stcm for better handling 
elf traffic once adverse wciiflicr hits the 

.ALPA concedes that LOOD-oii-top 
A'FR flights may continue dviriug the 
carlv phase of the introduction of IFR 
procedures- But the group is cmivmced 
that the present .nnvays system can 
handle the proposed procedure, and it 
cites the success attained in flic ini|)lc- 
mentation of the high dciisitv tr.iffic 
zone at W'ashington. 

If the plan is adopted, .ALP.A will 
likelv call for more efficient use of 
present facilities snnplification of pro- 
cedures. For example, nine fix postings 
art now required on flights between 
New A'ork and Washington. Pilots feel 
that the one fix posting suggested by 
the Curtis group is adequ.ite and will 
leduec controller workload. 

'I'lic union found in a recent survey 
that flights cm the same altitude be- 
tween New A'ork and AA'ashington are 
scpanited by as iiiuth as 52 ninmtes, 
permitting but one cii route flight he- 
tween the two points at any given 
altitude. 

CAA Program 

C.A.A already has embarked on its 
program to add 70 air|)ort surveillaute 
radars during the next six years to aug- 
ment the 45 now in operation. Long- 
range radar, key to the "spot-bisis" of 
aircraft separation to break bottlenecks, 
is selieduled for installation in 195S 
or 1959. 

'Hie C.A.A lias also lannchcd a liigb- 
speed training program for cmitrollcts 
tiiiit lias won praise from tbc .Air 'Fraffie 
Controllers .Assn. Tbc program, tied in 
with an intensified reeruitmg campaign, 
would relieve the controller shortage to 
some degree, altliongh one controller 
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C.A.A has cstablislrcd an Airw-ay 
Pratfic Control Inspection Division that 
will send a team of nine control experts 
to various centers to evaluate methods 
and proccdurc.s now in effect. Headed 
bv Donald Long, tlic team will make 
recommendations for the improveiiiciil 
of the air traffic control system with 
present facilities. 

CAA admits tliat "todav's system was 
built with the resources of yesterday 
and is unable to cope with the demands 
of traffic fodav." C.A.A officials have 
not fnllv aiialvued the .AT.A-.ALP.A pro- 
posal to determine in advance whether 
positive control in the triangle will 
function without flight delavs. 

Most CAA officials, however, are 
dubious over tlic outcome, although 
they have expressed a willingness to put 
the cxperinieiit to trial. 'Hicv sav that 
traffic becomes hogged under !FR con- 
ditions when weather is bad and express 
doubts that this .situation will improve 
when weather i.s good. Tliev also add 
that heavv VFR traffic, not present 
under standard IFR conditions, may 
complicate traffic flow when voluntary 
IF'R traffic must also be handled. 


Delays Cited 

Here are a few- examples of delavs in 
traffic at tbc Chicago airport during 
IFR conditions lust winter: 

• November 25: Between 4 p.m. and 
midiiigbt. reported ceilings were be- 
tween 1.500 and 2,000 ft. with visibilitv 
tangiiig between one anrl onc-hulf to 
two miles. .At 8 p.m. the Chicago cen- 
ter advised that traffic delavs might 
leach twn hours and, at 10 p.m., traffic 
to both Midway and OTlarc airports 
was shnt-dowii until I a.m. witlioiit any 
reported change in weather. 

• November 15: Chicago AA'eatbcr Bu- 
reau reported broken clouds at 1.600 ft., 
an overcast of 5,000 ft. and visibility 
five miles or better. The center advised 
that inboniid flights to Midway were 
licing delayed hvo hours. 

• October 51: Bchvecn 4 p.m. and inid- 
niglit, Cliieago reported 10,000 ft. and 
three miles visibility. Delays due to air 
traffic control were reported to be two 
hours or more, altlioiigh they iictnallv 
varied between 15 minutes and one 
hour. 15 niimites. Flights which were 
not airborne at the time flow control 
restrictions were placed into effect were 
unable to get clearances out of mam 
eastcni cities sucli as Pitt.sbnrgli and 
Cleveland. 

The acceptance rate at the Chicagu 
airport probably can be charged as 
the primary cause of the inbound delavs 
in most iristanccs. Most airaaft, full.- 
grossed, are confined to the long. ILS 
runway at Midway and avoid the shorter 
runway available for alternate takeoffs. 

.Approacliing aircraft arc forced to 


use the sole ll.S runway, thus restrict- 
ing both landings and takeoffs to a 
single runw-av operation. 

Shortage of trained controllers plus 
Irequent poor weather along the Lake 
Michigan shore— as contrasted to more 
favorable ivcatber in the airport area— 
also can be attributed to the flow con- 

'Hic Chicago tower is fully equipped 
with Precision .Approach Radar and 
both inbound and departure airport 
surveillance radar confrol- 

Thc Detroit (AA'iliow Run) tower 
lias ill-bound radar control but no 
outbound or departure radar. Imple- 
mentation of the latter is expected 
sometime this fill. 

'Iliere is no radar equipment in the 
Detroit air route traffic ciintrol center, 
although November has been set as 
the target date for the installation of 
the necessary- facilities. 

Airways Block 

Major airwavs block in the Detroit 
area is the Selfridgc I'icld ILAPCON. 
'Ibis calls for coordination of traffic 
flying on A'ictor ainvays 84 betw-cen 
R.APCON and the Detroit center. 
This incjiis that no flight will operate 
through tlic area without a release of 
altitudes bv the Sclfridge R.APCON. 

Also on A'ictor S4 is a scramble cor- 
ridor resen-ed at all altitudes between 
15,000 ft, and 18,000 ft, 

.American .Airlines recently proposed 
the relocation of the iimnirangc at 
Selfridgc to the south in order to create 
a bv-pass route around the Detroit 
tcnniiiiil area. Both Northwest and 
Capital .Airlines liaic protested the 
fuimcling of through traffic through 
the heiivilv congested area. 

Best solutions to the problem appear 
to he a new airway from Saginaw, 
Micliigan to London. Ontario, or an 
extension of Victor 221 airsvavs to 
intersect A'ictor 84 to permit the by- 
passing of some tniffic from the Detroit 


Northeast Stock 

Washington— Robert I'. Snodgrass, 
a Republican I’lirtv leader in .Atlanta. 
Ga.. made a S2.500 profit in a quick 
purchase and sale of Northeast .Airhiics’ 
stock last .August after receiving infor- 
mation indicating that the Civil .Aero- 
nautics Board bad awarded tbc carrier 
a New A'ork-Mianii route, according to 
testimom before the Senate Perma- 
nent Investigating Subcommittee last 
week. 

On .August 2, the C.AB voted in 
executive session to grant the route to 
N’ortlicast. Although CAB’s decision 
was not made public until .August 10, 
tlicre was a sharp upswing in Nortlicast 
stock transactions on August 5. From 


-A local Detroit problem is caused 
by jet operations at near-by Wayne 
County .Airport which intersects the 
AVillovv Run ILS approach path. 

l ive C.AA ixiints out that, although 
the New A'ork-AA'asliinglon-Cliicago 
triangle is one of the best equipperl 
airways sectors in the U.S., it is also 
tile Fastest growing. 

Since the Civil .Aeronautics Board 
adopted its “more competition” pro- 
gnim of airline expansion, route awards 
v,-ithiii the triangle area have been, 
with few exeeptiems. more vohiminoiis 
than elsewhere. 

Airlines authorized to operate be- 
tween New A'nrk mid AA'.isbington have 
been increased from three to nine in 
tlic past hvo sears. Tlie Chicago-New 
A'ork route has seen a rise f:oni three 
mithorizcd airlines to five in the same 
time. Detroit-New A'ork has had a 
similar growth. Boston-New York has 
jumped from three to six and CliicagO- 
l^liiladelphia from two to three. Clii- 
cago- Washington lias remained the 
same. altlioHgli increased competition 
figures in pending C.AB cases. 

ILS Increase 

Instrument approaclics handled bi' 
the C.AA have increased at an annua) 
rate of 67,800. 2274, during the last 
ten years. More than 505? of all IFR 
flights arc under 200 miles in range. 
Statistics further show that most A'F'R 
flights have short-haul characteristics 
and tliat long-haul flights minioricalh 
constitute a small portion of cn route 
air traffic. 

Most CII route IF'R traffic now oper- 
ates between points tliat include a sig- 
iiificaiit voinmc of the \TR air traffic. 

Chicago Midvvay Airport continued 
to Jiolcl first |)lace in the mmibcr of 
aircraft operations liandicd by C.A.A con- 
trol towers during 1956. LaGiiardia 
Ficltf was second in terms of air carrier 
and itinerant operations with Washing- 
ton in fourth place closciv behind third 
])lacc Ixis .Angeles International Airport. 

Leak Probed 

approximately 500 transactions on 
August 2. the trading jumped to 24,000 
sliarcs on August 5. 

Information tliat Delta Air Lines 
would not be given the Miami-New 
York route was fclcplioncd to Snodgrass 
at 8:50 a.m. on .August 5 bv Robert L. 
Griffith, assistant to the president of 
Delta. Griffith said he received the in- 
formation late in the evening on August 
2 from Robert Oliv er, a member of the 
AA'ashiiisfon law firm of Pogue and 
Neal, wTiieli represented Delta in the 
New York-Miaiiii case. 

Opening the investigation of tbc 
Northeast stock ease. Sen. Henrv Jack- 
son (D.-Wasb.l. acting chairman of the 
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was ‘'icakctl" by cmplovcs of CAB. He 
added tliaf "tlicre liiwc been many leaks 
from t]ic CAB in tlic past.” 

SnodgrJS,s testified tliat. ii|Joii tlic in- 
dication tliat Delta was "out.” be 
Ingicallv deduced tliat tlic route would 

g o to Noitlieast. He cmpb.isized tliat 
C was not told bv Grilfitli th.it the 
route would go to Nortliwst. 

Olii’cr insisted that his infoimation 
concerning the route award eainc from 
"ail mioimnoiis eall." Earlv in the 
morning of .August ’. Merrill Lynch, 
Fenner and Beane, stock brokers, pur- 
chased 400 shares of Northeast slock 
in Oliver-s name. At i p.m.. Oliver 
notified his broker that he had ordered 
200 shares of Northwest Airlines stock 
—not Northeast stock. .Altlioiigli there 
was a profit of approximately 5900 in 
the rise of Northeast's price during the 
few limits the Northeast stock was held 
in Oliver's name. Oliser declined to 
iicccpt this- 

R. II. Foster. Olher's broker, testi- 
fied that he had been iiislructcd to 
purchase the Northc-ast stock. 


North Central Denied 
Lake Central Deal 

AA’asliington-Civil .Aeronautics Board 
last week announced the unanimous 
disapproval of tlie aequisition of Lake 
Centra! .Airlines bv North Central ,Ait- 
lincs- 

llie C.AB action climaxes li\e years 
of litigation and he.uii^s before the 
cis il courts and the C.AB in mov es by 
North Central to merge Lake Centr.il's 
1.986 route miles within its orgaiiiza- 

Prior to the C.AB decision, a U. S. 
Circuit Court of .Appeals on March 5 
upheld North Central's contract for 
piircliasc of 96^r of the stock of Lake 
Central- Tlic decision reversed a Dis- 
trict Court judgement that had bts-'n 
sought by a Lake Central employe 
group. 


PaiiAni Income Up 
To $1 L2 Million In ‘56 

New York-Pan American World -Air- 
ways caiiKd SI4.200.000 after t.vxcs in 
1956. the company reports. Net in- 
come was tlie equivalent of 52. si |ser 
sluire. up from SIO.200,000 or 51.66 
per share in 195s. 

Operating revenues totaled S2S9 mil- 
lion in 1956. an increase of 21.4Cr 
over 1955, Passenger revenues were 

5214.700.000. up 19.5','; cargo tev- 
tmies were 526,600.000. up 16.7% 
from the previous year. 

Pail .American's 1956 operating ex- 
penses tolakd S266.7sl.000, op lS.s% 
from 5225,580.1)00 in 1955. 

Total of 2.592.000 jussoiger.s were 
carried during the year, .m 1S% in- 
crease, and passcngtt-miies totaled 

5.586.000. 000. an increase of 20%. 
North .Atlantic passengers totaled 245.- 
000, up IS. 5%. Increases of ISCf, and 
19.2% rcspectivcK were experienced on 
the carrier’s transpacific and New A’ork- 
Pnerto Rico routes. Overall pas.scngcr 
load factor averaged fi6%. up from 
65.1% in 1955, 

Revenue ton-miles totaled 460 mil- 
lion. up from 5.SS million. 


Pan Am Is FaAored 
For Pueiio Rico Route 

Washington— Pan .American World 
Airways lias been rcconimeiidcd to pro- 
vide service between Boston, PhiUidd- 
phia, Baltimore and Washington and 
San Juaii. Puerto Rieo in addition to 
its current luillioritv to flv from New 
York to San )nan. 

Hie rccoinniendatioii was made to 
the Civil Acroimilics Board by Chief 
Fxaiiiiiier Fraiieis W. Brown. In doing 
so, he overruled ,m earlier tecomnicnda- 
lion by Bureau Ctjunsel Harry M- 
Siiooniaii tli.it Capital .Airlines be cer- 
tificated for the Pliil.idciphi.i, Balti- 
miire. Wasliingtoii-San Jii.m route 
i.AW Mar. II. p. 41). 

Brown s;iid the abilitv of Capital to 
provide through senicc On presently 
existing flights would present a serious 
operational ptobicm because of the in- 
ability of the Vickers A'iscount turbo- 
prop transport to make the long flight 
to San Juan, 

Modifving Pan -Anicriean’s existing 
New A'ork-San Juan authority to include 
Boston. Philadciplii;!, Baltiniure and 
Washington as eo-teniiin.ils. Brown said, 
would enable the carrier to provide im- 
proved service to Puerto Rico. 

Other recommendations bv tlic ex- 
aminer included: 

• lliat Eastern .Airlines be gr.mtcd .1 
permanent ccrtific.itc Isetvvecn New 
A'ork-N'cwaik and S.iii Jiiaii. 

• That Trans Caribbean .Airways, Inc., 


he granted a tcniporan- certificate be- 
tween New Yotk-Newatk and San Juan 
as the third carrier in the market. 

• Tliat Miami be redesignated as an 
intcrnicdiate point on Kasleiii's route 
between Chicago and Miami and that 
Miami be redesignated as an interme- 
diate point between Eastern’s New 
Vork-Xliami route. 

• That Riddle .Airlines be granted a 
certificate to transport cargo between 
New A'ork-N'evvark and San Juan for ,i 
temporary period and that Riddle Air- 
lines be authorized to carry mail on 
n iionsubsidy basis over its certificated 


American Cancellation 
Blamed on SloAvdown 

New York-Amcrican Airlines attri- 
buted cancellation of a niimbcr of 
flights scheduled out of LaGiiardia air- 
port over the weekend of -April 26/28 
and early last week to maintenance 
labor difficulties. .Airline s.iid ineinbcrs 
of Local 501. Air Transport Disision, 
Transport Workers Union at LaGuardi.i 
carried out a slowdown, accompiinied 
by picketing, which made tlie cancel- 
lations ncccssary. 

IsMic is a.ssignmcnt of addifional 
maintenance people to late shift dutv, 
a move .scheduled to become effective 
starting last Saturday. American wants 
to change the men over to the later 
shift to accommodate’ the increasing de- 
mand for daytime flights, which makes 
night niainiciiaiicc scheduling most ad- 
vantageous in utilizing airplancs- 

-Aboiit 110 periodic maintenance 
workers now arc assigned to flic 11:45 
p.in. shift, aecoeding to the airline, and 
some 25 of these men volimtccr for the 
shift, wliieli pays 14-16 cents more per 
hour than daytime work. Inuisfer 
would bring the total to about 1 50. 
Mccliniiics also work on an aftcnioiiii 
and a nioiiiiiig shift, and practice has 
been to rotate the men with a month 
spent on each shift. Under the new plan, 
rotation would involve five-mouth pe- 
riods with three months spent on the 
night side, 

'Hie airline says it is perfectly within 
its rights to shift the men under a 
contract wliich runs until Septenilier, 
1958. -American was concerned that 
pickets, which appeared at the airline’' 
Manhattan offices as well as at La- 
Guardia. were implying that flight 
safeh was involved in the dispute be- 
cause of the mcdianics' hcalth. 

Uninn made no effort to negotiate, 
American said, and presented no 
formal grievance. Alleged slowdown ap- 
parently had skicked off bv last Wed- 
nesd.iv and flight schedules were back 

'Hie union denied that any slowdown 
order was in effeet. 
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New Team Ends HAL Profit Drought 


Honolulu— W'hcn Hawaiian Airlines 
recently reported a net profit for 1956 
of 577.187. the suigc of satisfaction 
around the office was something more 
than this modest return on a 55 million 
operation would seem to warrant. 

But the reason wasn't hard to find. 
In 1955. Hawaiian lost 5245,147 and 
in 1954 the loss was a crippling 5592.- 

Tlic return to the black was a vvel- 
conie development for the 28-year old 
line that had been a steady moneymaker 
until it got a scheduled competitor 
n'tans-Pacific .Airline) on its routes con- 
necting the Hawaiian Islands in 1949. 
Returns have been uncertain since. 

It also was a feather in the cap of the 
young, new management team headed 
bv 58-vear-o!d .Arthur D. Lewis that 
moved to the helm of the company in 

1955 when Stanicv C. Keniiedv. head 
of tlic airline since it was founded in 
1929, moved up to be chairman of the 

The reverses that threw II.AL into 
such deep trouble in 1954 were high- 
lighted bv a sharp reduction in expected 
CAB mail pay and heavy dejircciation 
costs on the five Convair 540s bought 
in 1952-55. 

CAB contended the Convair was iin- 
.suited for the short haul (maximum 
flight 216 mi.) operations in the Terri- 
tory, said Hawaiian should have stuck 
with the DC-5s still used by its com- 
petitor. TP.A. 

Fare Increase 

Tliis week, its operations solidly in 
the black and pointed upward. Hawaiian 
was still flving the Convaits and was off 
subsidv entirclv, thanks to a 10% fate 
increase effective -April I and substan- 
tia! cost improvements brought about 

Lewis. Who moved the |)residcnt’s of- 
fice from downtown Honohihi to Hono- 
lulu International .Airport, sat at his 
clean-topped desk this week and used 
a slide rule to help explain how Hawai- 
ian pulled itself out of the red. 

-A few comparisons bct'vccn 1954 and 

1956 helped tell the story. In that in- 

• Number of employes engaged in air- 
line operations dccrc.ascd 5%. 

• Plane-miles flown decreased 5%. 

• Blit ]ia5scngcr-iniles climbed 16% . 

• Revenue ton-miles climbed 9% . 

• .-And cash costs of running the airline 
had stayed almost even despite signifi- 
cant salan' and wage increases to all per- 
'onncl during that interval. 

Operating cost per revenue ton-niilc. 
l.cvvis noted happily. li.id dropped from 
89,4 cents to 77.7 cents in the two-vear 
interval, while tlie costs of Hawaiian’s 


competitor, TP.A. had risen slightly 
from 98-9 cents to 99.7 cents- 
For mainland U-S. local service car- 
riers, the average operating cost per 
revenue ton-mile carried was 51.098 
in 1954 and 99 cents in 1956, 

Lewis, who came to Hawaiian in 
1955 from American Airlines, used his 
instincts as much as anv particular pat- 
tern in trying to boost income. 

I’or example, McKinscy and Com- 
pany. managcinent consultants, had 
recommended staving out of contract 
inaintaianec operations and against in- 
creasing aircraft seating capacity. 
Boosted Load 

But when HAL boosted Convair scats 
from 44 to 50 and DC-5 .scats fnim 24 
to 51, it also boosted its average load per 
plane by three passengers. 

•And the maintenance service con- 
tracted for planes at llickam Air Force 
Base, which adjoins Honolulu .Airport, 
now employs exactly as many persons 
(92) as arc cmplovcd in maintaining 
ILAL'sown planes.' 

It is a lucrative operation, Lewis says, 
tliough it is becoming incrcasinglv com- 
petitive as other firms move into the 
field to bid for maintenance conlracts- 
'I'hesc divergences from recommended 
policy ate not to imply, though, that 
Lewis didn’t value the managcinent con- 


sulting reconiincndatimis presented to 
him as he moved into the linn. 

'Fhey spotlighted problem areas and 
made it possible to move much mure 
directlv toward corrective action. 

One of the early steps was a book- 

I'hc Convaits were re-financed and 
depreciated over 10 years instead of 
seven, with that step alone contributin| 
5175.000 to the 5730,000 operating 
profit improvement shown in tlie two- 
year period. 

But the others dug into the opera- 
tions, sales, maintemmcc and personnel 
problems. 

Despite increasing passenger loads, 
the airline disposed of one cargo DC-5 
and one passenger DC-5 in 1955 and 
leased a Convair to an .Australian oper- 
ator for a few months during the winter 
slow- period in Hawaii operations. 

It removed carn-on baggage racks 
in its five Convair 540s to provide six 
extra scats (total 50), and found the 
extra passenger rcvcmic more than off- 
set the added baggage handling cost. 

Beside boosting its DC-5 .seats from 
24 to 51. it put 5 ft. lung panoramic 
windows in four of its six DC-5s as an 
added attraction to travelers. 

In a move undertaken oiilv this 
year and not reflected in 1956 figures, it 
lias cut DC-5 operating costs an csti- 
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Progress with 'if Q'lF£\KIIHL!)Ijy3 



HEAT TREATED TITANIUM 

...helps the Hustler spread its wings 



iiic(tcd 10% by using muximizct kits to 
increase speed by 20 mpli n’itli no in- 
crease in liorscporvei. thus expects to 
trarcl 11% more inilcs in any given 
number of Bight hours. 

Sclietluled extra sections (c.g.. on 
weekends) were eliminated and these 
were booked only when business ssar- 
r.m ted. 

When accounting studies showed 
that freight operations were being con- 
ducted at u loss, higher freight rates 
netc established- Tire net result, though 
the C-\B has rolled back part of the 
increase, was less freight and more 
freight rcsenuc, with the all-freighter 
fleet reduced from three DC-? cargo 
planes to two. 

Hawaiian got 20.9% of its rcsemie 
ton-miles from freight in 1956. a higher 
percentage than anr- other U.S. carrier 
operating both passenger and cargo ser\’- 
ices. Revenue-wise, howescr, freight 
produced only 1 5.9% of its operating 
rcsenues. a figure it has used in justifi- 
cation of its bid for higher freight rates. 

Sales promotion and traffic han- 
dling aetis itics were consolidated in one 
department with all traffic-handling 
subject to the discipline of the sales de- 
partment— “recognizing that a satisfied 
user is your most effcctise sales agent.” 
■['he integration. Lewis feels, reduced 
a tendenev toward conflict between the 
tsvo activities- 'Phis had dcsclopcd at 
one station to the point that the sales 
and traffic managers hardly spoke to 
each other. 

Sales solicitation was divided so 
that promotion among tourist sources 
and among local island residents were 
liaiidicd separately in recognition nf 
significantly different sales techniques 
required to reacli the two groups. Local 
trade produces about hvo-thirds of the 
.‘■ales volume, tourist one-third. 

Kfforts to attain warmer, more at- 
tractive service led to such steps as em- 
ploying an cx-stevvardess to be at the 
terminal to assist elderlv persons, moth- 
ers with children, etc.; relaxation of a no 
smoking ban that used to applv at all 
times in flight; extension of lionrs for 
receiving reservations; establishment of 
im honor award for stewardesses com- 
mended by passengers. 

,\ll jobs ill the compam were re- 
studied and n complete reorgaiiization 
attiiincd. with a number of cliaiigcs in 
executive personnel. 

The purchasing and stores depart- 
ments were consolidated. 

.\n office of economic control and a 
modern budget system were installed, 
with every operation of the companv 
placed on a detailed budget imd ef- 
fective follow-up procedures established. 

.k pioduction control group was set 
lip ill the maintenance department and 
hcg.in establishing standards relating to 
man-hour efficicnev, 

A number of supervisor jobs were 


eliminated in order to prevent duplica- 
tion .ind overlap. 

Contract maintenance operations 
were aggressively sought from Hick.im 
Air I-'orce Base with contracts obtained 
for overhaul and repair of accessories, 
cowling, and certain aircraft, and for 
towing and positioning aircraft at 
Hickam. 

\\1icre Hawaiian fonnerly had no 
one working in this field, it has 92 
employes in contract maintenance 
now versus an average of 2-1 in 1956 


Reports of officers’ and directors’ sala- 
ries for calendar year 1956 as filed with 
the Civil .Aeronautics Board for the fol- 
lowing airlines are; 

Eastern Air Lines 



Northeast Airlines 



and the work volume is still increasing. 

Lewis gives much of live credit for 
Hawaiian's changed outlook to what he 
calls the "Iciin and himeix” young cs- 
ccutivcs gathered around him. 

The roster includes; Jack C. 'I'obin, 
vice president for sales and service; Brian 
Cooke, vice president and treasurer; 
and Lionel D, Macliado, vice president 
for operation.s. All three moved into 
their present jobs after Lewis took over 
with Tobin coming over from United 
-Air Lines. 



Northwest Airlines 



Executive Salaries for 1956 
Reported by Airlines to CAB 
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Now, the long-awaited aircraft loran, designed primarily to 
fill the needs of transoceanic flying and packaged for cockpit 
installation, is announced by EDO. Built specifically to meet 
airline requirements, this new lightweight unit is designed for 
instrument panel mounting, convenient to the pilot. 

It's no longer necessary to pay a heavy weight penalty for 
the added safety and convenience of loran gear. Edo’s new 
set weighs only 26 pounds completely installed. 

Built to the highest electronic standards, the Edo Model 
345 gives quick, directly read time difference readings for 
accurate plots in a matter of seconds. No calculation, no 
computations, no tables, no special training needed to oper- 
ate. As simple to use as any other pilot-operated radio 
navigation aid. 

A development of Edo's years of research, design and 
production of dependable marine loran sets and other high 
performance electronic equipment, the Model 345 contains 
the latest miniaturized circuitry. Its compact remote control 
console and clear, easily read 3-inch scope fit neatly into the 
restricted space of an airplane instrument panel. 

.If you are interested in detailed specifications and operat- 
ing data, please write for particulars. 


BROCHURE AVAilABlE ON REQUEST J 



Corporation 

College Point, long Island, New York 
a Trusted Line o/ Marine and Airborne Electronic Equipment 





Alasko Coastal Airlines 




Allegheny Airlines 



Southwest Airwoys 



Unit Formed to Ease 
Gander Traffic Jam 

New York— Nortli Atlantic operators 
agreed last «cck to establish a traffic 
schedule cuurdiii,iti(iii group at Gander 
in a solmitaiy effort to case the traffic 
(.nil threatened 1)\ this summer’s an- 
tici|)atcd peak tiasel. The move is to 
forestall n threat by the Civil Aero- 
nautics Administration and Canadian 
Department of Transport to impose 
Ihnv control unless the airlines volmi- 
hirily work out improved traffic sched- 

Under the new plan. North Atlantic 
carriers will file flight estimates by tele- 
type sci'cral hours in adsance of fliglit 
time, giv ing desired routes and .ilfitndcs. 
An air traffic coordinating grouji in 
Gander, consisting of airline dispatch- 
ers, traffic Controllers and meteorologi- 
cal personnel, will anahzc these flight 
estimates for potential conflicts in flight 
arrivals. 

W'hen such conflicts are discovered, 
the group will notify the carriers in- 
volved and also give their recommenda- 
tions for resolving the conflict, llow- 
tver. the group will not have authority 
to order either operator to change liis 

The coordination group i.s the re- 
sult of studies by North .Atlantic op- 
erators of tlieir growing traffic control 
problems. Tliesc studies rcve-alcd, for 
instance, that 40% of the North At- 
lantic flights in the snnnnct arc forced 
to revise initial flight plans because of 
conflicts, after considcr.ible effort has 
gone into planning optiniiiim route 
and altitudes. 

In some instances the conflicts arc 
isolvvccn two aircraft of the same 


AIRLINE OBSERVER 

► .Airlines have agreed upon a downtown site in Chicago for a proposed 
consolidated passenger terminal after considering 20 other locations dur- 
ing the past si-v months (AAV Nov. 26. p. -15). A Chicago airlines' com- 
mittee headed by United Airlines A'icc President Curtis Barkes will begin 
negotiations with a group of business executives who have offered terminal 
space in a new building to be constructed on the proposed site on the west- 
ern boundary of the Chicago Loop. 

►Airlines also have agreed to accept interest ]>ayment and bond letiremcnt 
on S80 million revenue bonds to he issued for the development of O'llare 
International Airport in Cliicago. Plans Call for expendihitcs of hinds by 
1960 to pcmiit transfer of most airline flights at that time from over- 
crowded lAIidway to O'llare. Approximatelv S50 million will be used to add 
a second nmvvay, to triple gate syiacc and increase the size of the O'llare 
terminal, Some S30 inillion will be used for airline hangar constniction. An 
•idditional S15 million for airport improvement will be supplied by the city 
of Chicago for further airysort improvement in a proposed bond issue to be 
submitted to voters at the June 3 judicial election. 

► Sabena Belgian World Airlines has increased its Bnisscl-Paris helicopter 
service from two to five roundtrip flights daily except Sunday when only one 
flight is scheduled. 

►United Airlines will eliminate time-worn flight kits on all flights this 
inontli. Kits will be replaced bv a monthlv, foil-color, travel magazine the 
airline will publish for general passenger distribution. The magazine, which 
will feature general interest travel articles, sports, humor and airline prepress 
.stories, will be inserted in scat pockets logetlicr with flight strip maps. First 
edition will run a]>proximatcly 100,000 copies, but the airline anticipates a 
substantial increase in vohime in subsequent editions. 

► Postmaster General .Arthur Sunimcrficld says tlic Post Office is increasing 
its dependence on airlines and trucks for mail delivery. Mail carrying trains 
liavc decreased from 10,000 to 2,600 during the past 23 vears; todav more 
than 70% of U. S. post offices cannot be reached directly by train. 

► Trans World -Airlines will seek contracts for the ovcriiaul of military piston- 
engines at its Kansas City overhaul base. In a four-point cooperation |vro- 
gram presented to Missouri civic leaders. 'I'WA President Carter Burgess 
said the plan would increase utilization of the Kansas Citv base, increase local 
em|ilnymcnt and free military maintenance personnel for jet and missile 
work. Bmgess also asked for support in obtaining a 6% fare increase, a 
proposed new route from St. Louis to Miami and a closing of the Frankhirt- 
Zurieli gap on its international route. 

►.Air I.inc Pilots Assn, has filed formal complaints with the Civil Aero- 
nautics Board against .American, Eastern. National and Trans AA'orld -Air- 
lines for jniblisiiing ‘‘unrealistic and impractical flight schedules.” ALP.A 
charged the four carriers with publishing schcduics that ‘‘in many instances, 
arc so erroneous, misleading and unrealistic as to constitute deceptive prac- 
tice.” The union added its studies indicated some flights failed to operate 
according to schedule “even once over a period of a month." 

► .American Airlines will expand its Tulsa overhaul base to handle mainte- 
nance and overhaul of its forthcoming fleets of 30 Boeing 707 turbojet 
transports and 35 Izjckhced Electra hirbo|)ro]>s. The Tulsa facility is Amer- 
ican's principle overhaul base for aircraft, engines and accessories. 

► National .Airlines will begin Channel 10 T\' service next month over its 
Miami WPST-TV public service television station. Planned tclcca.sts have 
been moved ahead bv three months as a result of Nationai’s purchase of 
land, tower studio facilities of WGBS-TV, UIIF Cliannd 23 in Miami. 
These facilities will be used until the studios of A\'PST-TV are completed. 
.Authority to begin construction of Channel 10 station was granted by the 
Federal Communications Commission on F'ch, 8 to Public Service Television. 
Inc., a vvhollv-ovvncd subsidiary of National .Air lines. 


AVIATION WEEK, 


6, 1957 







Alouette May 

New York— Republic Aviation's ver- 
sion uf tilt turbine-powered Alniiettc 
II appears to be a serious contender 
iigiiiiist Bell Helicopter’s XIMO for 
U. S. Armv's utilitv bclicoptcr require- 
ment. 

Mic Krcnch five-place helicopter, li- 
censed by Slid .Aviation for manufac- 
ture by Republic, was demonstrated 
reecntlv here. Republic plans to increase 
power and make other changes to aid 
-Mouette’s performance which would 
enhance its competitive role. 

Bell's turbine-powered XII--I0, which 
tame's six passengers, is undergoing 
Phase I flight testing at its I’t. Worth 
plant (,AW March 18, p- 69). Second 
of three experimental flight test models 
and seven Yll-dO service test models 

Republic also appears interested in 
Xiivv conipetition, where Kanian 
I1U2K-1 has a development contract 
(.AW Keb. 11, p. 5-1). 

Continentoi Licensed 

The Alouette It is powered by » 
Turlsomcca Artoustc II fixed-turbine en- 
gine developing 160 hp. at takeoff with 
a continuous performance rating of 12J 
hp. 

At 10,000 ft. gas tiirbinc fumislics 
270 hp. cruising under nonnal condi- 
tions. Continental Aviation and Kn- 
ginecring Corp, is licensed to manufac- 
Inre the engine in the United States. 

Plans arc that rnrbomeca will sliip 
-Artoustc engines of approximately 400 
lip. to Continental, which will then 
convert them to U, S- standards, clnnige 
fittings, make other changes to bring 
engines up to 425 hp. 

Continental then will ship the .Amer- 
icanized engines (Continental .Model 
220-2) to Republic for installation in 
its airframes. If demand warrants, Con- 



UTILITAfilAN layiiul is evident in cabin, 
which has bciieli ty pe seal for passengers be- 
hind pilot. Interior is S2 in. wide and 82 
in. long. 


AERONAUTICAL ENGINEERING 


Compete With Bell XH-40 


Alouette II Specificatio 


tinciilal will produce the 425 hp. en- 
gines for the Alouette. 

Continental will establish a spares 
and engine overhaul shop similar to the 
one Rolls-Royce maintains for its Dart 
turboprop for Viscount buyers in Can- 
ada and the United States. 

.Additional Republic plans call for 
installing a 600 hp. Continental Model 
219 (T5I) in the .Alouette to meet 
U. S. .Army hot-dav' requirements for 
a|Xitation at 951''/6,d00-ft- altitude con- 
ditions. 

Continental is ready to too! for this 
powcrplant. 

Another Republic change calls for 
rotating present ait inlets 90 degrees 
upward. Present .Alouette IIs have in- 
lets facing horizontally, which sends out 
.1 high-pitched compressor noise that 
can be annoying to people nearby. Pac- 
ing vertically, the inlets would send 
noise skvward to be beaten down by 
rotor dovvnvvasli and thus have noise 
reduced. 

Alouette III 

Sud Aviation now is building a pro- 
totype of Alouette III, a seven-passenger 
helicopter with a turbine of 100 addi- 
tional horsepower- Companv expects 
to have it in production by 1958- 

It also has on the drawing boards 
several larger models, including a triple 
turbine-powered, 27-passenger tvpc. 

Current orders for the Alouette II 
total more than BO for the r'rcncb 
military senices, with about 40 going 
to tiic Frcnch navy and the re.st to the 



INLETS of Artoustc engine would be rotated 
90 deg. upward by Republic in U. S. venion. 


French army. Portugal is getting 2. 
Spain 3, Switzerland 3 and Germany 3- 
Soine of the latter already have been 
delivered; all arc believed to be for the 

Other orders have been placed by 
Sweden and Venezuela. 

Sud is negotiating contracts for about 
50 Alouettes to be delivered to Braz.il 
,md .Argentina. 

Current Sud Alouette production in- 
cludes two prototypes, three pre-prodne- 
tion versions. Number 60 Alouette was 
rolled out recently and those demon- 
strated in New A’ork were numbers 32 
and 59 off the production line. 

'llic present tour of the two bcli- 
co|Jtcr>, is sponsored bv Republic. It 
will hit commercial prospects as well as 
the military, and will visit Gulf Coast 
areas for demonstrations to off-shore nil 
companies and operators. 

Pilots' Opinions 

N. Y. Airvvavs pilots who flew the 
•Alouettes said they were much iin- 
jircsscd bv the helicopters' stability, 
low lev'cl of vibration, compared to 
piston-powered tv pcs' maneuverability 
and handling. 'Ihc h'reneh pilots 
demonstrating the aircraft rocked the 
ships around in an amazing and hair- 
raising manner only a few feet off the 
ground in gusty weather. Tliey flew 
close to bystanders and ground veliicles 
without mishap. 

Alouette engineers claim there is a 
total of 5,000 hr. on the helicopters 
without a single ease of engine faiuire. 



CABLE dampers liulcl 120 deg. blade separa- 
tion. Pitch rods run from swash plate to hub. 


Alouette II Specificatioiis 

Length 

Width 

Height 

Knipty weight 

Useful load 

Gross weight 

Perfotmaiice; 

Cruising s|x.'ed 110 mph. 

Range 345 miles 

ICiidui.ince 3 hr. 15 min. 

Consumption 47 U. S. gal. pet hr. 

Maximum ceiling over 26,000 ft. 


'I'imcs between overliaul so far; 

• Artoustc engine— 200 hr. Expect to 
go to 300 hr. 

• 200 hr, for all mechanical parts— gear- 
box. transmission, etc. About 800 hr. 
is on a gearbox now in a lab test tun, 

• Rotor blade life is now 300 hr. 

Specific fuel consumption of the 

Artoustc engine in the h'rench-built 
Alouette II is .95. compared with the 
.65 sfc. of the Americanized 425-lip. 
version. Increased power will be pro- 
cured without increasing weight. Con- 
tinental says. The engine weight is 
about 245 lb. with accessories. 236 lb. 
drv. 

Main rotor is of dural spar construc- 
tion. Blade is hollow, space being filled 
with Multoprcne, a foam plastic 
rammed into the blade under pressure. 
Blades ate hermetic-ally sealed to pre- 
vent leakage. 

Single blades arc not replaced; the 



TAIL ROTOR uses a conventional see-saw 
pilch control. Blades arc hollow metal. 


.31 ft.-10 in. 
. .7 it.-4J in. 

I in. 
...1,820 lb. 
. . . 1.480 Ih. 
...3,300 1b. 
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LOADS GET A LIFT 
with THIS BALL BEARING 

Whether in helicopters or jet engines, New Departure ball 
bearings of split inner ring type provide very high load 
capacity. That's because the separable rings permit high 
race shoulders and a greater number of balls of large size. 
These split inner ring ball bearings not only carry heavy 
thrust loads in either direction in addition to radial loads 
(with thrust predominant), but they have important 
application advantages. 


Since both the inner rings and separator-ball assembly are 
removable from the outer ring as individual parts, the 
bearings are easily inspected or cleaned. In addition, 
installation is greatly facilitated. 


Send for Folder TB listing sizes. 


SEE "WIDE WIDE WORLD” SUNDAYS-NSC-TV 


BALL B E A 

NEW DEPARTURE 


I N G S MAKE GOOD PRODUCTS BETTER 

DIVISION OF GENERAL MOTORS • BRISTOL, CONN; 


52 


rotor bliictcs being replaced a set at a 

Replacing landing gear with skids 
reduces emptv weight about 100 lb. 

Cabin interior is 52 in. wide and 82 
in. long. 

To determine actual power ratings 
during life of engine betn een overhauls 
(nonnally engine power decreases as 
engine neats oscrhaiil time). Continen- 
tal has descloped a simple, low-cost 
llictnioeouplc probe to enable operator 
to clieck power output by measuring 
tail pipe tcmpctaturcs. 

Constant S|>ced turbine of I'tencb- 
bnilt Artoustc operates eontimionsly at 


33,000 rpin. Tlie main rotor rpni. re- 
iniiins constant at 349 tpni. It takes one 
minute for turbine to get up to 33,000 
rpm.. then copter is reads' to take off. 

Pilot controls arc conventional cyclic 
and collective pitch Ics ers. Engine spcctl 
gosemor with adjustable posver limiter 
eliminates need for manual tlirottlc- 
piteh coordination. 

Price of American version Alouette 
has not yet Isccii determined, but it is 
belics'cd it svill be a|jproximatoly 
$70,000. Republic now is studying Surl 
As’iation’s work sheets and sub-con- 
tractor costs to translate them into 
U. S. labor, material and handling costs. 



Soviets Report Atom Plane Work 


V tenna— Soviet doclopmcnt of a nu- 
clear powered aircraft apparentb has 
jwssed the design stage for certain Conr- 
poncirts and has rc.ichcd the stage ot 
constraction of models and testing them 
on the ground and in the air. 

A Russian engineer on the Tupolev 
design team, Yu. Sushkos', writing on 
nuclear aircraft progress for Communist 
voung people, rlid not indicate whether 
the models were of an aircraft reactor 
or of airframe components. 

However, he did add that first tests 
loward dcsclupment of a nuclear pow- 
ered aircraft were officially reported in 
Oecenrber, 1955. These dealt with the 
effect of radiation on materials and the 
amount of shielding necessary. 

Presumably these tests were Sosict 
tests, but Suslikov was ambigunns on 

'11^ entire article cortld base dealt 
with U-S. desclopmcnt, wilh this fact 
carcfirlly masked. 

Prospccti'C nuclear powcrplairt 
would utilize a turbojet type engine, the 
engineer said. 

"Only the air charged through the 
compressors is not piped into the com 
hustion chamber, but to the reactor,” 

‘‘The supercharged air passes through 
many small diameter horizontal holes 
of the reactor, where it is heated as in 


the combustion chamber of today’s jcl 
engines. . . ." 

In a sketch of a proposed nuclear air- 
craft, reproduced in an East Cemtan 
ncwsirapct which reached Vienna, the 
intakes svcrc shown as filters or grids as 
an integral part of the wing leading edge 
and following its profile. 'Jhe airflow 
then was shown piped into the reactor. 
No coolant was called for. as that used 
for heat transfer in shipbo-ird propul- 
sion units in U.S, Navy use. 

Placing the- passengers forvard and 
the reactor in the rear is like placing the 
reactor in shade as far as sliiclding is 
coneetued. Suslikos' said. Passengers 
would wait in the cabin until remote 
control dcs'iecs would remose the re- 
actor and lower it into a well or pit. 

Ordinary statioiiarv reactors create 
temperatures of 330C. Suslikov said. 
.Aviation reactors, to prmidc the neces- 
sary heat for propulsion, wimld has'c to 
create temperatures of l.OOOC, he 
added, and this would requite tempera- 
ture resistant stainless steels. Such steels 
would create still more problems since 
they would slow down the speed of 
icaction coiisiderabh. 

Use of a reactor to make steam which 
in turn would drii c an aircraft jiroptller 
would be acecpfablc as a beginning. 
Sn.shkov said, but the ultimate goal of 
Sosict scientists is to build the smallest 



The Gaortiicr 
Scientific Corporatiou 
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COULD YOUR PRODUCrS 
LABEL BATTLE AN 
ARCTIC FREEZE? 


METAk-CAL STICKS 
FAST THROUGH 
"OPERATION DEEP FREEZE" 

Your product will probaWy never 
undergo the grueling treatment seen 
here at Operation Deep Freete 
(temperature SO below), but if it is 
subjected to weathering in any way, 
you’ll be interested in new, patented 
Metal-Cal. 

Metal-Cal's super-strength adhe- 
sive makes your product's lahei 
permanent in blistering heat or 
Arctic cold. Best of all, years and 
years of accumulated weathering 
leave Metal-Cal clear, sharp, and 
easy to read that's because only 
patented 
Metal-Cal is 
made of .003" 
anodised and 
dyed, etched 
aluminum foil. 

Find out today 
what Metal- 
Cal can do for 
your product. 


if It’s important, make it permanent 





ixpsihk rciictor with the highest out- 
put of pou cT. 

'Ilic Sovittv lire looking furvtiitd to 
the iichcnt of the thcrmi>-nudtMr rciic- 
tof which would cmiblc sputc fliglit. 

;i ('imi|);irisoii. Siishkos pointed 
out th.it tlic 'I ii-iOd requites 1 50 metric 
tons of iii'intion giisolinc to fl\' from 
Moscow to X'liidivostok iit 500 niph. 
wlierc u miclcur uitcnift would use but 
70 to 75 gnims of fuel for flic siiinc 
distiiuce .nid sliced. 

Whether Suslikoi wus simplifying 
the subject considerably for soiinget 
leaders, or wlictlicr tlie few tcclinical 
details were based cm acfiinl Russian 
dcyelopmeiit w.is not indicated cither. 

Instrument Testing 
Tool Slows Vibrations 

Seattle— Kiigiueers in Boeing’s Pilot- 
less .\ircr,ift Disisioii bayc dei'clopcd 
,1 tool to eliminate ninyantcd lihtatimis 
in testing iustrnnieiits used in tlic 
Boinarc guided missile. 

tiril Boniarc are tested and calibrated 
on I'ibuition machines 

Sliakiiig lias to lx.' rcstrictetl to the 
iii.strunient being tested, and flight Con- 
ditions simulated. 

I'higinccis John R. Putten and Riiv- 
mond n. Jnlinson used 5.000 lb. of 
eoiicretc to aid in soiling the jiroblcni. 
Ilie concrete triangle, weighing 2i tons, 
is suspended on six oppositely-wiiund 
eciii springs inside a steel frame. 

Vilirator is suspended in a large tup 
inside the concrete triangle. Depressed 
housing of the vibrator places it at a 
point which is botli the center of sus- 


pension and grasih-. Called "Seismic 
Mount for a Vibration Calibrator," the 
equipment virtnalls eliminates un- 
wanted l ibrations except (lro.se near and 
below 11 cycles per second. Vibrations 
varying from 2 to 2.000 cycles per sec- 
ond attaining a force 20 times that of 
gras'ity can be gcnctatcd. 

Marlin TM-61C Matador 
Phased Iiilo Squadrons 

Martin TM-61C, new version of the 
Matador ground-to-ground tactical mis- 
sile I.SW I'eb. 1 1, p. 521. is now being 
pliased into operating squadton.s In 
US.U’ TM-filC probably incorixiratcs 
ail inertia! guidance nai igation system 
and has "substantiallv" longer taiigt 
than earlier set.siuns of the Matador. 
Martin sin s the mwigation system has a 
"liigli resistance to eleefronic emmtet- 
mcasurcs" and pros idcs for complete all. 
weather operation of tlic missile. ,\p 
proximate cost; SOO.OOO pet missile. 

Titanium Demand Forecasl 
To Decline, Rise Again 

Decline in demand for titanium mill 
products bv I95S w-Js predicted at 
meeting of \.\TO technologists In 
Dr, R. I. Jaffcc. Battcllc Memorial In- 
stitute technologist. Cause will be 
slackening of production of current jet 
engines, whicli use bulk of titanium pro- 
duction for compressors. Ilowcser. by 
1960 demand sliould increase again 
witli production of adianccd aircraft in 
Mach 2.5 and .Mach 5 claw, using 
high perecutage of titanium. 



BOMARC libratiun siiiiulatur tests guidance cuiitro] insbuments for Boeing vehicle. 
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“PAPA” The Martin Matador TM61-B is the fourth K*n®i‘«tion of a famous family. As the lineal descendant 
of the first operational tactical missile in service with the Air Force — and the first pilotless bomber having complete 
interchangeability of parts — the performance, operability and advanced engineering of the Matador give it top rating 
in our missile arsenal. Today, thi.s important weapon is one of five major Martin projects in the field of rockets and 
guided missiles that are under development or in production for the Army, Navy and the Air Foree, It was the original 
Martin Matador, papa of them all, that launched the new age of missiles in America. 


-m-M 






Hut what ilo these fi(»ures really say about the J.>7 
>vp liiiihl!- Do they say it was <lesigii«l l>y I’ratl S; 
Whitney, n ilivisioii of I'liiteil Airrnifl <'oni|iaiiy? 
. . . that it takes etimplete e(M)|ierHlion aiiioii^ the 
desij^iKT. Air Force, ami niaiiurnctnriu to make ivr* 
tain every engine lui'C'ts rigiil |>i'rrunnance>tanihircls, 
. . . that the JaT is nsoil in sunie of the latest .\ir 
Force equij>ment: ‘‘century series" fighter niuilels. 


. , , that it takes traimvork f)ii errri/ Inrl to estab- 
lish and inaintuin rpiality vuinnie protluetii>n. 

A on can see cold statistics don't tell the (nil story, 
('nintciitiinnilly they miss this vital point: behind 
every coniplcte<l engine lies a tremendous amount 
o( emipcration unri skill. 

i\'e beiies’e the .1 J7 jet engine i.s proof we’ve licvcl- 
oped a high degree of buth. 



Mountain Strips Limit Twin Pioneer 

By David A. AodertOD 


Geneva— Swissair's thrce-montli eval- 
uation of tire Scottish Aviation Twin 
Pioneer has shown it to be a versatile 
fecderlincr with exceptional short-field 
ptrfonnancc and one drawback: limited 
.single-engine performance at nioimtaiii 
airstrips. 

That failing is cx|x:ctcd to eliminate 
the r« iii Pioneer as a |X5Ssiblc addition 
to the Swissair fleet, although the offi- 
cial decision ha.s not yet been made. 
Swissair tcclinicians arc now studying 
the results of flic trial 0[}cr3tiun. 

On one engine, the Twin Pioneer 
Gin maintain a ailing of about 7.000 
feet, enough for in;my civil and military 
tasks. But here where mountain strips 
arc cleared cow pastures 5.000 or 6,0(i0 
feet abos e st-a level, the rescnc of power 
and altitude is too marginal for com- 
nicrcial operations. 

To incre.isc that margin, Swissair lim- 
ited tlie load capacity of the aircraft to 
12 or n pa.ssengers instc.id of the de- 
sign capacityof 16- 

In cs'cry other respect. Sn issait pilots, 
engineers and tcclinicians associated 
with the test program arc most en- 
thusiastic about the STOL |>erfonn- 
-ana- of tlic ungraceful airplane. 
Three-Month Trig! 

Tlic Scottish aircraft completed a 
three-month trial under charter to Swiss- 
air on Match II, Most publicized por- 
tion of the trial was the ski-lift to moun- 
tain resorts of the Zermatt area. Dur- 
ing the trial period, only one spell of 
bad wcatlicr— which sliut domi all 0 |jcr- 
sticins at this end of Switzerland— kept 
the Twin Pioneer on the ground. Its 
maintenance and operations gave no 
major or minor troubles, and tlic air- 
plane was ahvars available for its flex- 
ible and rigorous flight sclicdulc. 

Utilization for a das's operations in- 
cluding the ski lift trips svas about scr en 
and one-half hours flying time. Toward 
tlic end of March, early melting of the 
snows in tlic niountain.s turned the 
field at Zermatt into a inndliolc ami 
operations into that area stopped. 

During the trial period, a hpical 
flying day started at Basel. The plane 
flc'v down to Gcncia (12S miles) and 
then made a round trip tti La Cliaux- 
dc-l'onds, one of tlic natcliniaking cen- 
Icrs, about 5.000 feet elciation in the 
Jura mountains (132 miles round-trip). 
It left Gcncia to 9v to Zermatt and 
back with skiers (202 miles round-trip) 
and then made a second run to La 
Chaux-dc-Fonds and back- In the ci cn- 
ing it returned to Basel. Tlic day's 
total: 722 milcs- 

These are all short hauls, about one 




TWIN PIONECR routes in noitlieni Switzerland poTallcl Jura mountain ridges. 



’SKIERS SPECIAL" Twin Pioneer lands passengers nn frozen lake at St. Mnrifz. 
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Iiour's fljmg time, o^•cr mmmtainous by mr. TukcufF «-as routine and con- Scottish; adequate is tire best 

terrain that dem.ands contour flving and formed ‘‘^'SPl'^-.nc.d aonro.imatel,. 105 

‘ind“dosvi“'tf^UYoi^'s/ThrslaU ance. Takeoff run on concrete «as knots indfwtcd. IlH^^Ahis Leonides 

flapped Tn in Pioneer has the ability about 12 seconds, and the plane had powcrplants were turning at 2,460 rpm. 


and donn the slopes. The slatted and ance. Takeoff run on concrete «as 

flapped Tnin Pioneer has the ability about 12 seconds, and the plane had 

to turn on a dime and let do«m at about 500 feet under it at the end of Aiiproacli to the blacktop strip at 
a high rate of descent with a low for- the 7,500-foot tumsay. La Chaux-dc-l'-onds «-as flat and rmitinc: 

ward speed. -Ihc long-stroke landing 'Ihe impression of the T«in Pioneer there ate none of the funnel-shaped 
gear is ideal for the rough fields and in the air is a good one. It has a solid mountain faces to flv down as in tlic 

mountain strips. Crrtising speed of feel and tlic minor turbulence off the ease at /.ermatt. 

about 1 00 or 1 05 knots indicated is ade- mountain ridges is qnicklv damped out On the return trip, tlic takeoff run 
quatc for the short distances. in the slight swing of the' plane. Noise was onlv nine seconds and the Pioneer, 

.. .. level compares to the Dnugks DC- 5. which liad heen held with brakes while 

Morning Hep there is the usual drumming of the engines «crc run up to fitll jiuivcr, 

I rode the Twin Pioneer on the short popsvash on the fuselage skin and higlv seemed to leap into the air. 

Twill on its trial, was left to the dis- 
thev fed is best. Tlici- know the countn’ 

'"^Vc flcsv'|smIlw"o the tidges of the 

from one s-.illev to the next. 

Landing and ground routine at Ge- 

"'sti'sshr ° in'ter«t in the Twin Pi- 
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working with “the leaders” on exciting, 
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MECHANICAL DIVISION OF 





SeSS-~ 


isn't much time to he saved anyway. 

But at tlic mountain resorts the 
story is different. Swissair ivonid like 
to be able to sell tickets to skiers from 
New York to a spot like St. Morte. 

Dc'l aiidilic abihtv'io operi^^^ 
out of nioimtaimiiis fields "just big 
cimiigh tn Feed t«,i cim-s.” The Twin 
Pioneer looked like tlic ideal candidate 


Soivi'r 

Two P 







A PRIME OUTLET FOR 
GOOD PUBLIC RELATIONS 

and a desperately-needed public service 



Published in cooperation n ith 
The National Safely CouncU 
The Advertising CouneU 


59 




H. E. Chvrci 


R/!yT. HORLES 
C/iairiSan and Presi 
CurJ/!5-lVri|/if Corpt 


CmmSSWRICHT Studebaker -Packard 


These three companies employing 107,000 people, with sales in 1956 
totaling one billion, two hundred sixty-six million dollars, announce the signing 
of agreements providing for a fully-integrated program of engineering, production, 
sales and service of automotive vehicles; automotive, marine and industrial gaso- 
line and diesel engines; and diesel and gasoline fuel injection systems. All of these 
companies have been associated for years with quality, precision manufacture 
and high-performance products. 

Pursuant to these agreements, Daimler-Benz end Curtiss-Wright have formed 
an American company — Curtiss-Wright and Mercedes-Benz, Inc. — to provide 
for the development and sale of Daimler-Benz products in the United States, 
Canada, Mexico and Cuba. 

Studebaker-Packard Corporation in signing the agreements will now make 
available to its dealers a full line of domestic and imported sports cars, conver- 
tibles, sedans and station wagons -ranging in price from under $2,000 up to 
$13,000 — gasoline and diesel powered trucks and all-wheel drive utility vehicles. 

Mercedes-Benz cars and distinctive Mcreedes-Benr features — such as fine 
coachwork, swing axles and transmissions — will be exclusive to Studebaker- 
Packard. 

The Utica-Bend Division of Curtiss-Wright Corporation, now building diesel 
engines for the U. S. Navy, will import and manufacture Mercedes-Benz diesel 
engines and diesel and gasoline engine fuel injection systems under the agree- 
ments, The engines will range from a 4-cylinder model of 25 h.p. to a supercharged 
8-cylinder model of 600 h.p. 

Further agreements are being negotiated between Daimler-Benz and Curtiss- 
Wright Corporation for the interchange of rights for the manufacture of aircraft 


the t.iil of the pliinc and cut in during 
takeoffs and landings to ptos idc tlic extr.! 
margin of power .should oixe engine cut 
out during those critical moments. 

Either dcvelo|jinent would take con- 
siderable time to engineer and got into 
production. Meantime Swissair faces 


San Diego-Convair is building a new 
591,000 sound laboraton' to test ma- 
terials and components scheduled for 
use in its Convair 880 jet transport. 
Object is to detcnninc what materials 
will preside quietest possible pa.sscngcr 
compartment. 

T«o of tlie tlircc lab units arc com- 
pleted. Construction of a third will 
start soon. In use arc a rc'crbctjtion 
(sound reflecting room) and an 
ancclioic (echo-free) chamber. 


a problem tliat lias yet to be solved: 
How to transport a sizable portion of 
the tourist trade from its major inter- 
national airports at Gener a and Zurich 
to the moimtairi resorts that account 
for, next to watclimaking. the biggest 
portion of tliis country's economy. 


Electronic noise generators, ampli- 
fiers and loudsixsikcrs project the re- 
quired volume and frequency of sound 
simulating jet engine cxinmst noise and 
the sounds made bv air passing over 
the aircraft's external skin at high 

-Modular concrete walls braik up the 
sound waves in the reverberation room. 
Ill the ancclioic cliamhcr all interior 
siirfaces-walls. floor and ceiling-arc 
lined thickly with glass fiber shaped 



Sales in 1956 were 3392.000,000. 



■ion> and iul»ldiariu in the' United States 
and two (orelpv countries and eiports prod- 

Sales In 1956 were $571,000,000. 





Sales in 1956 were 8303.000,000. 
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READABILITY 

Pioneer-Central Gives You Integral Lighting 


Panel inslrmiieiics that can be read 
at a ijlance— tiowofTcicd liy Pionccr- 
Ccmral. Air Speed, Rate of Climb, 
Turn and Slip and a variety of other 
instruments, includimj the Nfach- 
uicier shown above, now avail.tble 
with Inietfral I.iifhtina. All units 
comply with I.ii;htinc! Specification 
MIL-I.-25467A. 

Numerals on mstrumems arc sharply 
contrasted, reading white by da\' and 
red by night — the color science has 
proved best suited for sharp read- 
ability with minimum cnett on 
“dark-adapted” eyes. 


Lighting is even and shadowlcss, with 
a uniformity of .5 to 1.5 foot lam- 
herts- There is no ‘'Jumpincss” of 
graduations and numerals. .A mini- 
mum of three long-life bullis in each 
• instrument assures topde|X'ndaliility, 
admits no -stray lighting". Light is 
directed only at the dial, .\rmngc for 
a demonstration. PitivF.ER-CExrk.vL 



Pioneer-Central Division 




FOUR-WHEEL hope landing gear for Con- 
vair SBO fet tiainport is mneked ii]i at Con- 
vait San Diego plant. Cockpit installation 
in inntknip is complete and air conditioning 
and lighting will be completed this month. 


into \veil|cs by heavy wire mesh and 
mmintcd on the wall .surfaces in a regu- 
lar pattcni. The glass fiber wedges trap 
and absorb any sound tnmsniittal 
tlirmigb a test' spccinien info the 
ancdioic eliambcr, 'Hie fiber itself 
attenuates liigli frctiucncics, the wedge 
shapes absorb 1ms- fretiucncics. 

'['lie material samples arc mmintcd 
in a tliniat area iKtwceii the tsvo moms. 

Ill the labiiraton's third unit, a full 
scale 20-ft, metal section of the SSO 
will be tested as a whole to ascertain 
the interaction of interior trim, scats, 
fuselage, insulation, skin, windows and 
otlicr-eoiii]xincnts in relation to cabin 


Tile new hilxir.itorv was designed in 
consiilation with Bolt', Beranefc & New- 
man, Inc., of Cambridge, Mass. 


GE io Build Hanjiars 
At Edwards for USAF 

Cincinnati— General Electric Co. lias 
st.irfcd ecmstriictinn of four flight test 
hangars at Edwards .\ir Eorce Base. 
Calif., under a 54,512.000 facilities con- 
tract with the Air Force. 

Sfrnctiires will be used by aircraft 
engine tontrachirs for flight test, minor 
design inoclifieiitioii and instnimenhi- 
lion work. CE is cniiducting adsance 
tests at Edwards on the J79 which 
possets the Coinait B-5S Hustler 

Other three liangars svill be assigned 
to Pratt Sc W’liitncs-. Curtiss-W'riglit 
and .Allison. Completion is scheduled 
for c-arly 195.S. Hangars will be built 
bv Maderbaek Construction Co.. Glen- 
dale. Calif. 
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REPORT FROM RYAN 


New Engineering Opportunities 
Created as Ryan Projeets Mushroom 



En^ineennj; and Research ODtet. 


New Engineering and Research Center 
To Meet Ryan’s Expansion 


ConstruCTion of a modern two-story, 
engineering and laboratories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jet VTOL— 
Automatic Navigation— Jet Drones 
—Missile Guidance— Jet Metallurgy- 
Rockets. 

The new facility will provide addi- 
tional quarters for many of the 1000 
employees in Ryan's fast-gtowing engi- 



RYAN ENGINEER "zooms" Straight up in unique 
toiaubic cockpit. 


neering division- It will also house 
complex, new chemical, metallurgical, 
instrumentation, environmental and 
autopilot equipment. 

With one in six Ryan employees in 
engineering, this division has tripled in 
three years. Its mushrooming growth 
reflects Ryan's increased impotcance as a 
research facility in aerodynamics, pro- 
pulsion and eiectronics. 

Vertical Flight 
Probed with 
New VTOL Cockpit 

Shorrest way into rhe sky is straight 
up— in the Ryan 'Venijet. To probe this 
ew realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret? A rotat- 
able cockpit connected with electronic 

Ryan's flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both the 'Vertijet and the sub- 
sonic, turboprop-driven Vertiplane are 
pur through their paces via earthbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon 2>A million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 


Ryan Automatic 
Navigator Guides 
Global Flight 

An advanced system of aerial naviga- 
tion, designed fur high speed, lung range 
flight, has been developed by Ryan 
electronics engmeers. working under 
sponsorship of the Navy's Bureau of 
Aeronautics. 

Designated AN/APN-67, the new 
navigator is the lightest, most compact, 
self-contained electronic navigator in 
production. Developed to meet military 
needs, it will also meet commercial jet 
flight requirements. 

Tlie system provides pi'ots and nav i- 
gators with continuous information on 
longitude, ground speed,ground mileage, 
drift angle and ground track. It is accu- 
rate and instantaneous. Requires no com- 
putations, ground facilities or wind data. 



AUTOMATIC NAVIGATOR guides pilots with 
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Clary valves do things now you might not 
expect valves to do for another five years. 
Their unusual designs arc contributing to the 
success of many of today’s leading air 
frame and missile projects. 

There is a good possibility that Clary valves 
and valve experience can be of help to you. 

We believe you will find our manufacturing 
facilities, lest equipment and engineering 
staffs well able to help solve your problems. 

A few of the many valves we have developed 
are described below. Get in touch with 



(■ illusiraied above, 

PRESSURE REGULATORS: Operating 
temperatures to 500' F. Outlet pressures 


or differential regulation. 

ACTUATORS for hydraulic or pneumatic 
service. Clary provides valves operating 
with MIL-L-7808 ON to 500°F.; MIL-0- 
5606 Oil for regular service; brake 


top to bottom) 

cylinders with built-in control transfer: ' 
servo-pneumatic actuators; pneumatic 
cylinders for hign temperature service 
(now under development are pneumatic 
actuators and selector valves for opera- 
tion with gas temperatures of 750'F.). 
RESTRICTOR, RELIEF AND DRAIN 
VALVES for gas or liquid systems, are a 
Clary specialty. Available are units built 
to standard MIL specifications, as well 
as custom designs. 


Hij?h R&D Spending 
Cited by Bell Chief 

Ft. Wortli— .\ircruft coinp,inics spend ,i 
greater part of their income on research 
and tlcvcIo|)iiient than aii\- other indus- 
try, according to l.o.stoo l-'ancnf. Bell 
.\ircraft Corp. President. 

Noting that the aircraft industrs 
s|)ends 13'> of its sales dollar for R&ll 
I'anciif poitited out that this figure is 
liighly significant in view of the fact 
that tlic industry is (he latest employer 
in the natioo. 

The Bell officMl’s observations were 
made at the recent annual meeting of 
the I't. W'orth Cliaptcr of the Texas 
Manufacturers Assn. 

Tracing (lie groivtli of research in 
U. S. industry, h'ancuf s;iid that expendi- 
tures li,i\e increased from S200 million 
in 1030 to S4 hillion kst year, to a 
large degree as a result of wartime re- 
search. lie obsersed tliat the National 
Industrial Conteiciiee Board predicts 
expenditures of S-S billion h\- I960 and 
520 billion by 1976. 

Ill 193-f. gmcmincnt supplied 39'i 
of hital research funds of ncarlv S4 liil 
lion, but gos'crnnient agencies used oiiK 
177<. Balance of govcmnicnt ninnei 
was spent liy industry. I'anciit said, 
along with industry’s eontribntioii of 
)97f of total RA-li funds. Thus, in 
diistry controls most of the RSrO 
money spent in spile of the f.ict that il 
contributes less than half the total ftimi 
its own funds. 

I'anciif observed that this tremendous 
expansion of Rd.’l') activity has been 
inarhcd bv a trend ,nva\' from individ- 
Hill inventors toward large research 
teams, lie traced this trend to the 
great ainoniifs of money needed tot 
modern research and to the broader 
seientifie asiscets of enrrent work. 

•I imiing to R&-0 efforts in the ht- 
W’ortlt-Dallas area. I•■ancnf s.iid that 
tlic dollar amount of research done liere 
IS considerablv higlier than the national 
avenige ratio of sales to tc.scarch, pri- 
niatilv Ixteausc of llie high concentra- 
tioi! bf defense industry in the area. 

M.imifactiiring sales in the ate.i 
totaled iicativ 5963 million list scar, 
uitli alxnit Slfl6 million going to tc- 
starcli and dcielopmciit. 'lliis ineim.' 
tlian 11?; of total sales was invested in 
le.scaieli. I’aiieiif said. 

snn-ey of tlie IT. Wortii-Dall.is 
•itca shows that 44 comp.mics cmplos 
mote than 4.330 persons in research 
work, and a s;im|)lc of 16 leading RiS.-0- 
tyjx: comiwnies shows that the ascrage 
icsearcli employee is p.iid about 59.60(1 

I'ancuf said tlie Hell 1 Iclicoptcr Corp. 
bad 330 of its people engaged in inaii- 
agcmciit. scrsiccs and ]jrnduction ac- 
tivity at (be beginning of 1937. 
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San Antonio— Construction of a new 
S9 million installation for the Air Force 
School of Aviation Medicine is under 
ivay .It Brooks Ait Force Base. 

Contracts have been signed for con- 
struction of four major buildings at the 
new facility, and the school is sclicdulcd 
to move to its new quarters bv Jiilv, 
1959. 

Now under construction arc the Re- 
search Institute, .Academic Building, 
night Medicine Laboratory, shops and 
cooling and liaiting plints. Altitude 
Laboratory will be added later. 

Scliool of Aviation Medicine is cur- 
rently housed in more than 40 build- 
ings at Randolph .AFB here. Plans for 
a permanent facility liasc been in the 
svorks since 1946, but Congress didn't 
apptosc funds for the project until 
1952. 

After several further delays, construc- 
tion work ha.s finally started. 

Main structure at the new facility 
will be the four-story Academic Build- 
ing. it will house the scliool’s head- 
quarters, acroincdical library and experi- 
mental laboratories. 

Academic Building will have 16 class 
rooms witli a total wpaeify of 700 stu- 
dents and an auditorium that will scat 
400. One wing will lie da’oted to 
tcacliing of specialized techniques for 
examining fivers. 

Might Medicine Laborators will be 
the central .Air Force repositori’ for 
records of pliysiral examinations per- 
formed on pilots and air crews. The 
building will also be used to develop 
and esaluate tests of Us ing fitness. 

Tn tlie shops, instriimcnts for re- 
search projects will be fabricated. Shops 
also will contain electronic equipment 
for analyzing statistical data and will 


house the medical photographic library. 

Altitude Building will be fitted with 

52 million wortli of atmospheric pres- 
sure cliambcrs- Some of the chambers 
will be used for research, others to fa- 
miliarize medical officers witli high al- 
titude conditions. 

Clrigiiial plan.s called for a small hos- 
pital foe dcmonstratinii of clinical pro- 
cedures and to jirovidc space for obser- 
vation and treatment of patients sent 
to the school for consultation. To save 
money, tliis faciliti- has licen eliminated, 
and tiicse functions will be pres ided by 
the Lackland AI'B hospital. 

Com air. Ryan Plan 
Engineer Facilities 

Apiiroximatcly 400,000 sq. ft. of floor 
space" will be renovated in Convair-San 
Diego engineering buildings under a 

53 million program announced bv B. 
I''. Coggaii, San Diego manager. 

Construction is due to start in tlie 
I’all. Drawings and specifications are 
being prepared now by a San Diego 
architect mm of Padetew-ski, Mitchell 
and Dean. 

Work will be done in phase.s ex- 
tending through 1958. Sonic 3,500 
engineering personnel work in the b'O 
affected buildings. 

Rsan Aeronautical Co.. San Diego. 
Calif., lias started construction on a 
new half-million dollar engineering and 
laboratories building, according tn a 
recent announcement of T. Claude 
Ryan, president. 

The two-story 340 ft. long building 
will contain laboratory equipment for 
chemical, metallurgical, instrumenta- 
tion, cnsitonmcntal, physical. Iiydraulic 
and autopilot testing. 


HYDRAULIC HOSE, BUSHINGS, 
CABLE SHEATHING. GROMMETS. 

ELECTRICAL BARRIERS. 
HOT CORROSIVE LIQUIDS OR 
STEAM LINES 


And Smilor Applimtims Where 
Only FF UHON* Con Do The Job 


£ 


j 


PROPERTIES 
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Here’s Why General Electric’s New T58 Turboshaft Engine Is The 

BEST POWERPLANT FORHEUCOPnRS 



Offers unmatched performance capability; 
advanced mechanical design features 


Over 3:1 Power-to-weight Ratio — Packing more power per pound than 
any other gas turbine engine of comparable output, the T58 delivers 
1024 horsepower yet weighs only 325 pounds (including 7S-lb reduction 
gear). What will the T58's low weight mean to future helicopters? 
Drastic reductions in their gross weight — up to 40% faster cruising 
speeds — greater endurance — and vastly increased ton-mile capacity. 
In addition, the T58’s advanced aerodynamic and lightweight mechan- 
ical design promises the same high reliability that has been proven in 
G-E.'s J47, J73, and supersonic J79 jet engines. 

0.69 Specific Fuel Censumplion (normal, with gear) — The T58’s tur- 
bine inlet temperatures, pressure ratios and the aerodynamic design of 
its major components have been balanced to provide the highest pos- 
sible operating efficiency over a wide range of helicopter flight condi- 
tions. Result: a firovenSFC that rivals the piston engine for economical 
operation. 

Automatic Rotor Speed Control — The TS8's revolutionary new con- 
stant-speed control eliminates the need for speed adjustments by the 
pilot during normal flight operation. Combined with the T58’s free 
power turbine, this new control automatically regulates engine output 
to meet changes in load or flight attitude, thus permitting the helicop- 
ter rotor to operate at the most efficient speeds for take-off, climb, 
cruise and hover. 

Small Envelope Size — Measuring only 59 inches long by 16 inches at 
maximum flange, the TS8 makes possible more compact engine com- 
partment design, additional cargo space. 

Versatile Exhaust & Power Take-off Arrangement — The engine’s 3- 
position exhaust and fore or aft power take-off arrangement also sim- 
plify problems of designing or retrofitting engine compartments in 
either single- or multi-engine helicopters. 

The T58 was developed for the Navy by General Electric’s Small Air- 
craft Engine Dept. General Electric believes the TSS’s many features 
make it the best engine of its kind to transform the role and perform- 
ance of helicopters into new levels of military and commercial useful- 
ness- For detailed performance data, call your local G-E Aviation fk 
Defense Industries Sales Office, or write: General Electric Co., Section 
233-5, Schenectady 5, New York, for TS8 brochure. 


Tigress k Ovr Most Important 'Modvct 

GENERAL^ ELECTRIC 




from 0.010 to lOO amperes 
with just a turn of the wire 



Simple ampcrc-turns of iho overload coil accurately 
determine the current rating of a Heincmann Hy- 
draulic-Magnetic Circuit Breaker. 

For this reason, Heincmann circuit breakers offer 
you tremendous flexibility in specifying overload and 
short circuit protection for your products. They arc 
available with tiny ratings down to ten milliamperes; 
or higher ratings, up to 100 amperes. Included are 
odd and fractional ratings such as 0.20, 23 or IS.7 
amperes, 

In any rating, you have the choice of at least four 


different time-delay characteristics ... or instantaneous 
trip. And Heincmann ratings are stable ratings . . . 
remain constant through any ambient temperature 

With Heincmann, you can match protection pre- 
cisely to the safe operating limits of any equipment. 



HEINEMANH ElECTRIC COMPANY - 
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Smaller Companies Combine to Compete 

By Philip J. Mass 


Medium-size avionics companies, tou 
small to win prime contracts for many 
of the complex weapon systems but too 
big to be content with subcontracts, 
are joining forces to compete with the 
industry's larger firms. 

These combines, which could re- 
shape present business-management pat- 
terns. range from the formation of a 
new corporation to perform systems 
engineering for its member firms to a 
loose federation of firms that pool their 
talents for a joint weapon system pio- 

Thesc mo\es could lead eventually 
to the formation of large new avionics 
companies through corporate merger, 
but tliat is not the present objective. 

The hvo companies in the forefront 
of this new movement are: 

• Hoffman Electronics Corp. Company 
President H. L. Hoffman has been 
quietly sounding out other medium- 
size avionic and non-avionic firms to 
join in setting up a new company for 
the specific purpose of assuming system 
management functions for its partici- 
pating members and submitting joint 
proposals on complex weapon system 
|)rocurement. Hoffman told Aviation 
Week that he hopes to have the new 
organization set up by the end of the 

• Emerson Radio & Fiionogiaph Com- 
pany’s Government Electronics Divi- 
sion. Emerson has worked up a loose 
federation of roughly a dozen other 
medium size firms, some avionic, others 
in fields like rocket propulsion, and has 
established corporate and technical 
liaison between these associates, as they 
are called. When a new military re- 
quirement comes up, management and 
technical committees ate formed for 
the project with a representative from 
each of the associates whose skills are 
required. In working up a proposal, the 
committee decides which company will 
function as prime contractor and the 
company tlien submits the joint system 
propos.lI in its own name. 

It is interesh'ng to note that the trend 
toward more complex weapon systems 
tuns counter to the modem manage- 
ment philosophy of decentralization. 
Autonomous divisions in a large com- 
pany frequently face much the same 
problems as medium-size avionics firms 
in organizing their technical forces for 
a major weapon system program. 

This was one of the factors behind 
Bendix Aviation’s recent move to set up 


a corporate Systems Division at Ann 
Arbor, Mich. Radio Corporation of 
America recently set up a simibr divi- 
sion and Sperry Gyroscope Co. has 
reshuffled its operations in recognition 
of the trend toward complex weapon 
system programs. 

General Electric, wliich has a number 
of semi-autonomous departments, each 
with annual gross sales of S50 to S200 
million, is seriously considering the 
formation of a systems management 
operation. A GE official says he suspects 
that the company has lost position in 
one segment of the avionics business as 
a direct result of the fact th,it individual 
portions of the system arc assigned to 
separate departments. 

Caught in the Middle 

The firms that have been cauglit in 
the middle by the trend to large com- 
plex weapon systems usually are those 
whose annual sales range between S20 
and S80 million and which employ be- 
tween ZOO and 800 engineers. 

Such firms usually are specialists in 
one or two fields, such as Sight control, 
fire control, navigation or communica- 

Maiiy ha\'o grown to their present 


tenoa for high frequency comuiunicatioiu 
use in its new DOS jetUuer. Douglas says 
the autenoa, used on its military jets, was 
selected after analysis of other type HF an- 


size as a result of competence in these 
fields. The quantity and quality of the 
medium-size company's engineering staff 
may equal or exceed that of the big 
firms in the former's field of specializa- 


Valuable Source 

Paul B. Wishart, president of Minne- 
apolis-Honeywell, whose Aeronautical 
Division probably falls in the medium- 
size category, says: "Ideas still spring 
from individuals. Many of the best of 
these ideas have come frrim one man 
or a few men employed by the small, 
highly specialized company rather than 
from the large corps of engineers and 
research scientists maintained by the 
so-called industrial giant. 

"The small company which under- 
stands and concentrates on its own 
field," Wishart says, "frequently thinks 
further ahead in the development of 
that product line than does the large 
company where pioneering effort is 
likely to be diluted in the whole pro- 
gram of the company’s varied interests. 
Finally, the most productive original 
ideas are likely to reach the top quickly 
in a small operation, to get a full 
hearing, an adequate trial and a success- 


teuuAS, including the probe tvpe which 
Botiag reportedly will use on its 707 jet- 
liner. Protection from lightning strikes will 
be provided by ancstei which forms part of 
automatic antenna coupler. 



Antenna for DC-8 

Douglas has selected an isubted tail-cap ai 
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wliich gencwllv has proven to be bene- 
ficial in many of the crmipany's lines of 


Difficult To Manage 

l ire complexity and advanced tccli- 
iiological nature of modern weapon 





This explains wliy the prime con- 
tractor type of weapon system manage- 
ment Iras pror en most popular. Most 

companies that have all or most of the 
needed skills under one corporate roof 
and which ate large enough to assume 
financial responsibility for a major pio- 

However, Lcs Hoffman believes that 
the selection of large companies fre- 
quently results in "heavy echelons of 
command between the scientist who 
does the work and the top management 
that makes the decisions and this has 
a tendency to smother creativity.’’ 
Hoffman and Emerson believe that 
there is an alternative which can open 



AVIATION 



One Minute X- 


Inspection at Grumman Aircraft 


if it has to do with radiography it has to do 



Aircraft stay ready with the extra long life, accuracy 
of General Electric “one-unit” thermocouples 


Unit construction, an exclusive feature of General 
Electric thermocouple systems, assures an accurate, 
reliable, and long lasting temperature detector for the 
most modern jet engines. 

SYSTEM IIF6 is equal to the overhaul period of most jet 
engines. Reports indicate that system life in several 
ipplications has exceeded 1000 hours. 

UNIT CONSTRUCTION means that the thermocouple 
and harness are permanently attached to one another. 
This eliminates the connection between thermocouple 
and harness a major source of trouble in past thermo- 
couple systems. 

ACCURATE TEMPERATURE READINGS and reliable 
operation in the most advanced aircraft are assured by 
General Electric harnesses and connectors which resist 
ambient temperatures to 1S00°F. 


MAXIMUM ENGINE THRUST -with assurance of safety 
— is possible with General Electric thermocouple 
systems because the pilot is provided with an accurate 
indication of engine temperature. 

HIGH ACCURACY and longlife are assured by General 
Electric thermocouple systems because unit construc- 
tion increases resistance to high ambient temperatures 
and reduces the number of error-causing mechanical 
connections. 

A COMPLETE LINE of aircraft instruments for military, 
commercial, and business aviation is offered to the air- 
craft industry by General Electric's Instrument 
Department at West Lynn, Mass. 

for further information, write to Section SS6-6, 
General Electric Company, Schenectady S, N. Y., or 
contact your neare$t General Electric Apparatus Sales 
Office. 


GENERAL0 ELECTRIC 


compiiuics to jointly finance the foima- 
tion of a svsteins management corpora- 
tion. with each represented on the netv 
firm's board of directors. The new com. 
panv wmtld then assemble a staff of sys- 
tems engineers and management peo- 
ple. both from its member corporations 
and from outside. 

\l'lien a new military requirement ap- 
peared on the horizon, the systems man- 
agement corporation would work out a 

a ios.ll using its own skills plus those 
lin the engineering organizations of 
its founders. The proposal would be 
submitted by the new systems manage- 
ment corporation. 

Free Selection 

Hoffman says that programs would 
be sub-contracted to p.irticipating com- 
]xinics according to their skills and apti- 
tudes. Howescr, he recognizes that the 
MStoms managenieiit corporation must 
be free to select the best available 
sources for any job, even if this means 
buying from a company outside the 
fainilv. 

I loffniaii told -Aviation that 

he has sounded out seven or eight com- 
panies already and found most of them 
reccptii'c if not eager to go ahead. Some 
are avionics manufacturers, several are 
not. He also has discussed the plan 
with top military officials and says they 
were also receptive. 



Central Computer 

Central ait data computer, to be used on 
Republic F-IOS and McDonnell F-IOIB, 
provides single integrated source of altitude, 

flight control, fire control, bombing-naviga- 

conditiouing systems. Device was devel- 
oped and will be produced by Eclipse- 
Pioneer division of Bendix Aviation under 
a $7i-millioQ contract, 


Ttierc arc precedents for such a joint 
corporate venture, particularly in the 
field of large-scale construction, such as 
the building of major dams, HoSman 
pointed out. 

Kmctson is using a different approach 
to the same problem. It has formed a 
loose federation of about a dozen me- 
dium-size companies, both avionic and 
iion-avionic. Emerson first studied its 
own in-house capabilities, then went out 
to line up associates with technical skills 
in areas where Emerson had a void— for 
example, in infrared, airframe and rocket 
propulsion design. 

Emerson reassured its associates that 
it would not use the relationship to 


gain their skills, then later invade the 
teclinical areas of its associates. 

When a new military requirement 
comes up, each associate with capabili- 
ties which are needed is asked to ap- 
point representatives'to a technical and 
to a management committee formed for 
this specific project. Each committee 
then appoints a-project manager, usually 
from the company that- will cany a 
major share of- the program and which 
will serve as the prime contractor in the 
event that the proposal is selected by 
the military. 

W'hen one of the associates gets wind 
of an upcoming requirement before the 
military officially- asks for proposals, the 



AIR FRANCE 


THE WORLD’S LARGEST AIRLINE 

WITH 177,740 UNOURLICATED ROUTE MILES TO 236 CITIES IN 73 COUNTRIES 
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Doughs /(?D Skyuonior l.,khg oa Inti from AiD laaier 

FLIGHT REFUELING, INC. PROBE AND DROGUE 
EQUIPMENT EXTENDS RANGE OF NAVY'S A3D 



ATTf/VnON ENGINEERS 



Douglas A5D tanker to A3D receiver is the order of the day 
when the Navy's biggest carrier-based aircraft display theii 
new refueling capability, made possible by refueling equip- 
ment designed and manufactured by Flight Refueling, Inc. 

Development and manufacture of aerial refueling systems 
is only one aspect of Flight Refueling, Inc.'s activities, Our 
thorough knowledge and experience in handling fuels under 
the most difficult situations have led naturally to undertaking 
many fuel handling problems including aircraft fuel systems, 
ground handling equipment, fast refueling of ground vehicles 
and transfer of a variety of fuels for missiles. 

For any problem involving the handling or transfer of 
gaseous or liquid fuels, look to Flight Refueling, Inc. A 
thoroughly experienced highly capable engineering staff is at 
your service, backed by unique fuel systems test laboratories 
and manufacturing facilities, 


WEST COAST REPRESENTATIVE: 

WUlim £. Dai'ii, F.O- Box 642, lugliwood, Calilorau 

OAVrON REPRESENTATIVE: 

Robert L, Marquardt, 6198 Locust Hill Rood, Dayton 9, Ohio 


¥ light Tiefueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT 



cominittccs arc foimetl iiinncdiiitd)'. In 
one case uiicrc this nas done, when the 
definitive tcqiiircniciit was issued the 
project comiiiittccs ilcciticd that the 
services of one of the iissociotcs on tlic 
committee would not be required. The 
associate «iis asked to step out which it 
did ‘'gracefully,” according to .ni Knier- 
son spokcsinaii. 

One interesting aspeet of the Miner- 
son plan is tlnit the associate selected 
as the prime contractor will not hike a 
profit on the subcontracts to its associ- 
ates. This is at sharp variima- with 
usual practice. E\’cn witli a large firm 
it is customary for the department serv- 
ing as prime contractor to take a sm.ill 
profit mark-np on the subcontracts to 
other departments within the comp.iny, 
which also take a |>iofit mark-up. 

Emerson and its associates already 
have submitted one major proposal un- 
der the new federation and ciirrentl)' are 
working on another, 

Bendix Operation 

The operation of Bendix Aviation's 
new Systems Division bears some re- 
semblance to both Hoffman and Emer- 
son arrangements. The Systems Divi- 
sion serves as tlic company's focal point 
for weapon system programs svhich re- 
quire the skills of several of the more 
than 20 separate Bendix divisions. It 
perfonns the original systems analysis 
required for the proposal and the sub- 
sequent Pliasc I studies, making use of 
scientific talent available in its sister di- 
visions. 

When tlic program is ready to move 
into the prototype hardware develop- 
ment stage, the operating division which 
win contribute most to the program is 
designated as the Leader Division. The 
Leader Division then submits quota- 
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When finishing equipment quits... 


Sinks NATIONWIDE SERVICE 


is real production insurance 

\ Somehow someone homages a spray gun. ..or the 

pan that should have been replaced weeks ago finally 


Fast, local parts and repairs, Your local Binks jobber or 
distributor. ..one of over 6000 located in North America, ,, 
will have you back in business in a hurry. 


Nationwide 24.hour service. If the Job calls for major re- 
pairs, say to a pump or compreMor, your reconditioned equip- 
ment is usually on its way back to you within 24 hours... 
ready for additional years of service. 


Engineering assistance too. It may be that you need en- 
gineering assistance to help lick a finishing production prob- 
lem. If you do, it is as close as your phone. 


Ask your Binks distributer. He will be glad to explain more 
fully these Binks product bonuses. Or, if you prefer, write 
to the address below. 


Ask about out sprey painting school 
Open to oil. . .NO TUITION .. . covers oil phases 


Sinks 

syfityr/v/Afe foi? 

ff 

spj^/iy PA/prm 

Binks Manufacturing Company 

REPRISENTAtIVSS IN PRINCIPAl 0.: 

5. t CANADIAN CITIES • SEE YOUR ClASSIFIED DIRECrORY 


tions and accepts the prime contract 
in behalf of Bendix Aviation. 

The Systems Division then operates 
in an advisory capacity only, providing 
assistance to the Leader Division if re- 

S aired, according to Dr. Russell D. 

I’Neal, geneial manager of the Systems 
Division, This new operation now has 
approximately 40 scientists and expects 
to have 1 00 on its payroll by the end of 
the year, according to Dr. O'Neal. 

Not The Only Way 
The success which Emeison, Hofl- 
inan and their associates have in break- 
ing into major weapon system programs 
«nll determine whether this pattern of 
operation will spread. However, there 
appear to be several alternatives for the 
medium-size company. 

Dr. Cledo Brunetti, director of Gen- 
eral Mills Mechanical Division, believes 
that a medium-size firm can obtain 
prime contracts for major weapon sys- 
tems if it is willing to go all-out in its 
efforts. 

A year ago, at the Dayton Aeronau- 
tical Electronics Conference, Brunetti 
named of the plight of the medium- 
size company "with expert research 
talent and facilities but not of a depth 
sufficient to handle a major complete 
weapon system." Such companies, 
Brunetti rvarned, were being caught in 
the middle by weapon system prime 
contractors who were expanding their 
own facilities to move into new sub- 
system fields instead of using the exist- 
ing capabilities of medium-size firms. 

In the intervening year. General Mills 
has successfully competed with bigger 
firms and won two contracts for "ma- 
jor weapon systems,” Brunetti says, 
although he declines to be more s^- 
cific on security grounds. Brunetti at- 
tributes this success to the fact that 
General Mills went all-out to build a 
competent systems engineering team 
capable of coming up with proposals 
which the military found more attrac- 
tive than those of the larger companies, 
Won In Competition 
Sanders Associates, a small but fiist- 
growing avionics company, won a major 
subsystem contract in competition with 
Westinghouse Electric and Bell Tele- 
phone Laboratories on the basis of the 
superiority of its Phase I studies. 

Another interesting trend is what 
might might be termed partnerships of 
opportunity, when one division of an 
industry giant may team up with one 
or more medium-size companies for a 
specific program in preference to work- 
ing with its sister divisions. Sometimes 
such partnerships of opportunity bring 
together two firms which are competi- 
tors in another area or on another pro- 
gram. In the words of one industry 
official: "It's a crazy, mixed-up busi- 
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ANNOUNCES 


A NEW NAME IN INDUSTRY... 



FOR AIR, SEA & LAND 


Roylyn is an established and respected name in Couplings and related products for 

Industrial and Military uses all over the World. Roylyn thru the years has established a 
new high standard in quality and integrity of product and service. From the experience 

and know-how behind this success story, has evolved a new corporation, airaterra. which 
designs, develops and markets Roylyn and other quality products. 


AIRATERRA is a Service organization and provides Laboratory, Engineering, Sales. Order and Slocking facilities 
formerly maintained by Roylyn. now solely a manufacturing company, airaterra offers 
expanded product lines, and even belter engineering, sales and service than ever before, 
to Aviation, Railroads, Air, Naval and Ground Forces of the Military, and General Industry. 


Call or write today for complete information about airaterra Services and Products. 



AVIATION RAILROADS MILITARY PETROLEUM INDUSTRY 


• Sales and Engineerins Service Representodves in Principal Cilies of ihe U.S. and Canada. 

AIRATERRA • 1706 STANDARD AVENUE, GLENDALE 1, CALIFORNIA • CHAPMAN 5-1196, CITRUS 2-1146 • TWX 715S 






GeHfhg 


New and awesome fuels are being used 
to push America's Guided Missiles skyward and 
across oceans. Here's how Goodyear pioneering 
has achieved special Fuel Cells 
to tame these new propellants to the task. 


a of “furioua fuels.” They run the gamut from 
such hard-lo-hamllc liquids as fuming nitric acid and 
liydrogen peroxide to fonnidahle ‘■uiimenlionables”— new 
propellants held in the secret category fur security reasons. 
The challenge of finding ways to handle these fuels is one 
which the Goodyear Aviation Products Division has met 








ulillxiiig test and research facilities unri\ aled in the indus- 
try. Goodyear engineers have contributed iiiiporlaiUly to 
the ]icrforinance ami range heing aeliie\cd by a host of 
[iresenl-day missiles and piloted aircraft. 

They ha\e engineered new fuel cell iiiateriaU which can 
withstand tlie deteriorating effect of these new pro[iellants 
—cells whiih w ill not corrode or ieak— cells so flcxilile tliey 
will fit through small ojxmings to proride a maximum of 
e- ailr.I.Ie. precious spate tor propellant stowage. 


.\iid lliey ha\e created these cells to withstand terrific 
\ll>ralion— safeguarded the fuel against containiiiatioa or 
interruption of the constant rate of \ ital fuel flow. 

To get the most "git" to a go-getter you're planning today 
fur tomorrow’s dcrensc— get /he benefits and skUls that go 
til/// calling in the Cnodyear man. Contact: Goodyear, 
Aviation Products Division, Akron 16. Ohio, or Los 
Angeles 54. Calirornia. 

C(>ni))lete fuel test facilities at bo th locations . 


GOOQ^EAR 


AVIATION PRODUCTS 


IVhere Research and Development Work to Advance Ainerira's Glnlml Position in the Race for Air Poiucr 




YOU CAN EXPECT FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 



New models for high-altitude, 
high-performance aircraft 

Benciix Red Bank now makes available an extremely 
wide range of DC generators, including more models 
than ever before for high-altitude, high-performance 
reijuirenicnts. Add to these a complete line of precision 
protective and control equipment, and you have the 
reason why Bendix Red Bank offers the most efficient 
answer to your DC system needs. -All units feature 
maximum rcliabilitv, minimum size and weight, 
and maximum installation and servicing ease. Kor full 



Red Bank Division of 


A thousand products- 
a million ideas 


ness." Here ate a few examples: 

• American Bosch Arma Coip. teamed 
up with GE's Light Military Electronic 
Equipment Department (LMEED), 
which supplied the radar for Atma’s 
B-52 tail defense system, to win out 
over a competing B-52 defense system 
proposed by CE’s Aircraft Products 
Dept. 

• General Electric’s LMEED turned to 
a small outside company, Dynatrol. to 
provide the gyroscopies for its new Dop- 
pler auto-navigation system despite the 
tact that two other departments within 
GE are active in this held. 

• The Ramo-AVooIdridge Corp. is de- 
veloping an airborne digital computer 
for Westinghouse Air Arm Division on 
one program, but joined General Elec- 
tric’s LMEED in a partnership with 
Douglas Aircraft Co. to submit a pro- 
posal for an airborne early warning sys- 

Meanwliile R-\V will build radar 
for Avco’s Crosley Division which is 
second source for the Arma B-52 tail 
■defense system, while GE’s LMEED 
supplys the radar to Arma. 

In the fast mos’ing avionics held, the 
only safe conclusion is that today’s cus- 
tomer may be tomorrow's competitor 
and perhaps your partner the day after. 



Technique Reduces 
Closed TV Costs 


New technique whicli should reduce 
•tlie cost of closed-circuit TV installa- 
tions over distances of 10-15 miles by 
permitting use of narrow-band tele- 
phone lines instead of expensive video 
cables was reported recently by C. R. 
Krause of the Bell Telephone Co. of 
Pennsylvania. 

The nanow-band tecchnique requires 
a bandwidth of only 250 kc., a 16:1 
reduction over the 4,000 ke. noimally 
required. 

Yet it permits transmission of moving 
subject material and motion. 

'The system does not result in serious 
loss of dehnition or resolution. {See 
photo.) Compared to the 525 line pic- 
ture sent 30 times per second in com- 
mercial TV, the new technique pro- 
vides a 12B-line picture 30 times per 



KUXOW Protector 
gives positive motor protection to 
**A Handful of Horsepower” 

Globe Industries of Dayton, Ohio, produce thousands of small, precision- 
made electric motors every month for a variety of aircraft equipment 
applications. And, an integral part of many of these motors is the de- 
pendable KLIXON Protector, which is built in to assure maximum 
motor output under adverse operating conditions, with positive protec- 
tion against burnout. 

KLIXON protected Globe motors are used in aircraft gun cameras, in 
actuators and in many other applications protecting the motor against 
burnout. 

Globe has found, as have other motor manufacturers and users, that a 
built-in KLIXON Protector prolongs the life of a motor by controlling 
temperatures to maximum allowable levels. 

There is no better way to avoid nuisance trips in a motor and yet de- 
velop its maximum output with full safety under alloperating conditions. 

Let us help you get acquainted with the advantages of KLIXON In- 
herent Overheat Motor Protectors. Send for Catalog Sheet MOPR-IA. 


METALS&CONTROLSl CORPORATION 

Spencer Thermostat Division ^ 2805 ForesfSt..Attiebora,Ma 5 s. 

KtixoiJ 
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RCA offers an opportunity for you 
to apply your technical skill to its 
Missile Test Project at Patrick 
Air Force Base. Florida- 
"Launching Site of the Satellite.” 

Here at the world’s longest missile 
testing range, extending from 
Florida far across the South Atlan- 
tic, you can enjoy improved status 
with the recognized leader in Elec- 
tronics. Unprecedented growth op- 
portunities are offered in various 
phases of data acquisition, transmis- 
sion and processing, including Radar 
— Communications— Optics — 
Computers— Timing— Telemetry. 

At RCA’s Missile Test Project you 
will enjoy technical advancement 

82 


combined with famous Florida liv- 
ing. Your family will appreciate 
the ideal climate— allowing year 
'round outdoor activities— and 
pleasant social surroundings. 
Immediate assignments are avail- 
able in Florida, the Bahama 
Islands, and aboard tracking ships 
in the South Atlantic. Attractive 
home leave policy and siilary dif- 
ferential make the Bahama Islands 
and tracking ship assignments 
especially attractive for single men. 


Let the Missile Test Project be- 
come your symbol of the future. 
Join in our assault on the frontier 

For complete information about 
this new and challenging field, 
write to: 





RADIO CORPORATION of AMERICA 


second or a 183-line picture 15 times 
per second. 

Regular telephone lines are used but 
s^ial equipment is required to correct 
phase and attenuation distortion and in- 
termediate amplifiers may be required 

General Precision Laboratory and 
Dage Television Division of Thompson 
Pr^ucts. Inc., both makers of industrial 
TV equipment, cooperated with Bell 
Telephone in the development. 

- 'oWo~0~' I 

FILTER CENTER ^ 

^ vQOOOQj - 


► Transistor Sales Up— Transistor nianu 
facturers sold nearly three times as many 
units in the first two months of 1957 
as they did in the same period last 
year. This year's sales reached 3.2 mil- 
lion units, compared with 1.2 million 
for January-Februarv 1956; sales in dol- 
lars were $9.3 million versus $3-6 mil- 
lion in 1956. 

►New Tube Handbook-General Elec- 
tric has issued new edition of its tube 
handbook, called "Essential Cliaractcr- 
rstics” which lists data on 1,593 types 
of tubes, including new military types. 
Handbook, priced at 75 cents, has plas- 
tic ring binder. 


► Navigation Meeting— Anmul Insti- 
tute of Navigation meeting will be held 
June 27-29 in Washington D. C. at 
the Sheraton-Park Hotel. Presidential 
Assistant Edward P. Curtis will be the 
principal speaker at June 28 dinner. 

► Su]>cr-Sleuth— Raytheon is now using 
new automatic X-ray detector to probe 
its subminialure tubes for hidden flaws. 
Machine can photograph up to 18,000 
tubes per day. 

► BendLx Aboard Britannia- Northeast 
Airlines lias ordered Bendix Radio 
weather radar, VlIF communication 
and navigation equipment, selective 


►Arinc Plans CSSB Tests- .Aeronautical 
Radio Inc. soon will modify one of its 
New York station HF transmitters to 
evaluate the Kahn compatible single 
sideband (CSSB) technique to deter- 
mine whether it can be used with exist- 
ing equipment. Arinc spokesman 
strongly denies published report that it 
lias or intends to adopt CSSB and 
abandon suppressed carrier single side- 
band at this time. 

► Soviet Relay Network Analyzer— Rus- 
sians report they have designed machine 
which will automatically analyze relay 
network design to determine whether 
it can perform without logical contra- 
dictions. Machine was described in 
paper by Dr. Michael A. Gavrilov of 
Lhe Moscow Academy of Sciences at 
recent symposium on switching theory 
at Harvard University. Machine de- 
scribed in Gavrilov's taper reportedly is 
more fully automatic and can handle 
more variables than any U.S. device 
now in existence. Russian's paper also 
revealed that Roumanian scientists pub- 
lished more papers on switching theory 
than any other country except for U. S. 
and U.S.S.R, 

► Transistor Decline?- Transistors and 
magnetic amplifiers, which have almost 
completely replaced vacuum tubes in 
new digital computers, may eventually 
be replaced by new ferromagnetic film 
devices which can perform switching 
operations in one-thousandth of a mr 
crosecond. This prediction was made 
by Dr. Herbert Callen at the recent 
Harvard University symposium on 
switching theory. 

► CAA Buys Collins Mtetowave— Civil 
Aeronautics Administration has placed 
$3.1 million order with Collins Radio 
Co. for 22 microwave link installations 
which will be used to remote radar iit- 
formation from new CAA long-range 
radar antennas to traffic control centers. 
The Collins equipment will operate at 
7,000 me. One link, between Houston, 
Tex., and traffic control center at San 
Antonio, will cover 200 miles and re- 
quire six relay towers. 


G-E 

600 -watt 
Landing Lamp 
has... 



3 ADDED FEATURES 
AT NO ADDED COST! 


LONGER SERVICE LIFE-G-E s new coiled-coil filament is rigid, needs no 
support wires ro prevent sagging. This means there is no sawing action be- 
tween support wires and the filament, eliminating this cause of premature 
lamp failure. 


CONSTANT BEAM AIM— G-E Landing Lamp No. <1559 uses a new method 
of "anchoring" each filament end to a lead-in wire. This calls for precision 
spot-welding of two metal scraps, insuring rigid support be- 
tween the filament and the lead-in wires. 

IMPROVED BEAM PATTERN -The precision design and 
location of the filament guarantee a circular beam pattern 
' note even intensity. Earlier types had "egg-shaped" beam 
patterns that were less uniform, 
or more information on Gener.il Electric Landing Limps, 
r any of the other General Electric Aircraft Lamps, call 
your G-E Lamp Distributor, or write; General Electric Co., 

Miniature Lamp Dept. AW-57, Neia Pack, Cleveland 12, Ohio. 



Th>gress Is Our Most /mporfant T^oduct 

GENERAL^ ELECTRIC 
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Systems engineering— 38‘i> parallel style 


Here’s the challenge we received from the 
Korean Civil Assistance Command and the U. S. 
Army Signal Corps: 

Build a telephone communications system to 
their specifications that wilt junction over moun- 
tainous terrain. Cost to be within reasonable 
Ihnits . . . upkeep minimum . . . equipments com- 
patible with the experience and background of 
the population. 


The answer is the system now being installed 
in South Korea. 

Manually operated telephones, central offices 
and PBX switchboards, suited to a civilian popu- 
lation unfamiliar with dial methods. 

Wire lines for basic country-wide linkage, 
augmented with many channels of Carrier, wher- 
ever estimated traffic warrants it. 

And— delivery on schedule. 


SC STROMBERC-CARLSON COMPANY GO 



Sardine Can 


riansistotiaed UIIF beacon tisnsmittci has 
range of 2S miles and operates for 2t 
lioun from power supply. Unit is con. 

2} s 41 s 1 in., weighs 8 oz. .Antenna! 
housed in hcnnctically sealed hibe, is e*. 
ploded into transmitting position by small 
gun powder charge. Beacon was developed 
and produced by Klcctronies division of 
Fairchild Controls Cotp. 

calling, automatic direction hiidcrs and 
pisscnger address amplifiers for instal- 
lation on its five new turboprop Britan- 

► New Business— I'ollowing companies 
report receipt of major new contracts: 

• Sutniiiers Gyroscope Co., Santa 
Monica, Calif, has received $1 million 
contract from Douglas Aircraft Corp. 
for vertical gyto indicator systems. 

• General Electric's Technical Prod- 
ucts Dept., Syracuse. N. Y. lias received 
Army Signal Corps contract of undis- 
closed size for a closed-circuit color TV 
system to be installed at the USAF 
Missile Test Center, Cape Canaveral, 
Fla. 

• Burroughs Corp., Detroit, has been 
awarded a SI. 8 million contract for data 
processing and transmitting equipment 
for the SAGE air defense ^stcin ty 
the Air Materiel Command. This makes 
total of more than $2B million in S.\GE 
equipment awarded to Burroughs. 

• General Electric's Aircraft Products 
Dq)t., Johnson City, N. Y., will build 
S2.B million in fighter-bomber fire con- 
trol equipment under a new Air Mate- 
riel Command contract. 

• General Electric's Light Military Elec- 
tronic Equipment Dept., Utica, N. Y., 
has received $42 million Air l''orce con- 
tract for advanced electronic counter- 
measures equipment, superseding and 
increasing an earlier $22 million con- 
tract from the .^ir Materiel Command. 


Aerodynamicist 

The Electronics Division of Curliss-W right Corporation has 
an excellent opening in New Jersey for an aerodynamicist 
10 analyze flight performance characteristics of all types 
of aircraft, using theoretical design and flight test data. The 
results of these data arc used as a basis for design of iarge 
scale analog systems as used in flight simuiation. B.S. or 
M.S. in Ae. E. and 1-6 years' experience in performance 
analysis and stability and control with airframe manu- 
facturer. 

Excellent starting salary and unusual employee-benefit 
program. Send complete resume of education, experience 
and salary requirements. It will be treated confidentially. 
Write to: 

R. G. Conrad 

Mfir. Kneineerins Ri-miilmenl. Dept. bT.3 
Curliss-Wright Corporation, Wood-Kidge. N.J. 



HeArmSYSTBM^ 


FOR MILITARY APPLICATIONS 

Hunter Heating systems are used for a wide variety of military applica. 
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets. etc. and are 
designed to conform to military multi-fuel requirements. 


^HUNTER SPACE HEATERS 

for mobile or portable military shelters, for 
^ l] radio, radar and guided missile control and 

maintenance installations. 


HUNTER ENGINE HEATERS. 

lor starting internal combustion engines at sub- 



HUNTER SPX TORCHES 

for a wide range of applicati 
atures. An unpowered open 
being lighted with a match s 

Capacity range-from 15,000 to 200,000 BTU. 


id operated on conven- 


r FB-N156 "1 


ducHon Facilities 


hunter; 
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Cox & Stevens 

Aircraft^eighmg~Kits 


PUT THE "pay;’ 
IN PAYLOAD 


There's no guesswork in achieving opti- 
mum payloads with maximum flight safety 
when the Cox & Stevens Electronic Air- 
croft Weighing Kit is on the job. Problems 
of weight ond bolance can be worked out 
on the spot. You don't wheel the plane to 
the scales . . . you take the scales to the 
plane ... in o portable case. 

Each axle is weighed independently. 
The wheels are jacked off the ground, with 
an electronic "load cell" placed between 
each jack and axle pad. Guaronteed accu- 
racy is within 1/10% of the applied lood. 

Four sizes of kits are available for 
weighing the smallest to the largest mili- 
tory or commercial aircraft. Proved opera- 
tionally under all climatic conditions by 
leading operators throughout the world 
for many years. 


Ask for Bulleiin C&S-A 





COX & STEVENS ELECTRONIC SCALES DIV. 



CORPORATION OF AMERICA 

WALLINGFORD, CONNECTICUT A Subsidiory of Neptune Meier Company 


Expansions- Changes 
In Avionics Industry 

I Servomechanisms, Inc., has estab- 
I lished new Vacuum Film Products Di- 
I vision in El Segundo, Calif., which will 
I dc\’clop and manufacture components 
! using vacuum film deposition tech- 
niques. New division will be headed by 
David W. Moore. 

Other recently announced expansions 
and changes in the avionics industry 
include: 

• General Instrument Corp. has pur- 
I chased Radio Reccjrfor Co., Brooklyn, 
I maker of rectifiers and avionics equip- 
ment. The purchase is General Instru- 
ment's third acquisition in the past 


• U. S, Industries, Inc., New York, will 
acquire the outstanding stock of Kett 
Corp,. Cincinnati, which makes infrared 
countcmieasures and other avionic de- 
vices. Karl Schakel, president and 
founder of Kett, will continue to head 
the new acquisilinii. 

• General Electric’s Missile and Ord- 
nance Systems Dept, has completed 511 
million ,^ir Force facility for assembly 
and testing of precision radar antennas 
.atop a mountain in the Berkshires, near 
Hancock, Mass. 

• American Electronics, Inc., I.os An- 
geles, has formed new division to be 
known as American Labonitorics which 
will provide complete environmental 
test facilities and services for contract- 
ing to avionic equipment and compo- 
nent mamifacturets, American Labo- 
ratories will be housed in new 11,000 
sq. ft. facility at Fullerton, Calif, 

• General Atronics Corp., consulting 
and development firm specializing in 
electronics and applied mathematics, 
has moved into new quarters at One 
Bala Ave., Bala-Cynwvd, Penna. 

• Computing Devices of Canada, Ltd., 
will handle Bendix Radio’s avionics line 
in Canada following new agreement 
transferrii^ sales responsibility from 
Aviation Electric Ltd., which will con- 
tinue to handle products of other Ben- 
dix divisions, including Eclipse-Pioneer. 

• Consolidated Electrodynamics Corp, 
has broken ground for two 57,500 sq, ft. 
office and laboratory buildings in Mon- 
rovia, Calif, to house its Transducer and 
Systems Divisions. Completion is ex- 
pected by October. 

• Sunrnicrs Gyroscope Co., Santa 
Monica, Calif., has broken ground for 
new Sll million, 103,000 sq. ft. plant 
and general offices at Broadway and 
26th St, in Santa Monica. New facility 
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will r.ii.st tompilin total In m ci 
sq. ft. 


;u!t.oou 


• Consolidated Electrodynamics Coq>., 
Pasadena, will purchase assets of its 
neighbor, William Miller Instniuiciits. 
Inc,, which will he operated as the 
Miller division. Miller’s two subsidiaries. 
Transformer Engineers and Pacific 
Ttansfotmer arc not included in the 
deal. Edwin M. Graham, fomrer Miller 
executive vice president, is named 
general manager. 

• Baldwin-Lima-1 lamilton's Electronics 
and Instnimcntation division has 
formed new Dynamics Products group 
at Waltham, Mass., to design and de- 
\clopnrent equipment for measuring 
shock, s’ibration and acceleration. New 
group will be headed by Alexander J, 
Yotgiadis, chief engineer and A. U. 
Kutsay, assistant chief engineer. 



CONTROL ENGINEERS 

(Electric • Servo • Valves) 

Move into Large Rocket Engineering 
and put yourself way ahead In your field 


• Fric/ Instrument Division of Bendix 
Aviation will add 66.000 sq. ft. to its 
|)rescnt 100.000 sq. ft. Baltimore facil- 
ity. Occupancy is slated for December. 

• North American .Aviation’s Auto- 
notics division has opened an eastern 
office in Washington, D. C.. in the 
Ciifritz Building. New office is headed 
bv Norman P. Hays, formerly a mem- 
Ircr of the Armament Laboratory at 
Wright .Air Development Center. 


• Consolidated Electronics Industries 
Corp., New York, has received stock- 
hnldcr.s approval which could lead to 



Airport Seeing Eye 

Closed-circuit TA’ camera, designed (or out- 
door use at airports for runway surveillance, 
is protected (com elements, has motor driven 
windshield wiper. Unit is part of new line 
of closed-circuit TV equipment developed 
by Phileo Corp. TV cameras can be fo- 
cused, tilted, panned and their aperture 


Help us to automate millions of horsepower designed into a 
jet-sire package-lhe High-Thrust Rocket Engine. Here are the 
fields; 

T/ie Elecirical System includes Ground Support and Check- 
out Equipmcni which must be operable by military personnel. 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for. but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems, 

Servo-mechanisms offer a broad spectrum-electronic, pneu- 
matic. mechanical, hydraulic. Your analytical ability will be at 
a premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, O. vibration etc. You’ll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growlh. 

Foli cj run to 6" diam. and up. with very high pressures and 
tlow rates, extremely rapid action, temperatures down to— 300'F. 
You'll guide the shopwork — most of the components are too 
unusual for outside suppliers. 

This Is where the real advanced work in controls is being done. 
Join the trailbreakers. Write, giving your background: A. W. 
Jamieson. Engineering Personnel Dept. W-5, 6633 Canoga 
.Avenue, Canoga Park. California. 

ROCKETDYNE ft 

BUILDERS OF POWER FOR OUTER SPACE 
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‘ Ijuu/elmulEiL handles crated airplane wings 
with ONE man with ONE machine 


The labor, time and money-saving role played by 
industrial trucks throughout industry has long been 
recognized. But until now, there were no available 
methods or equipment for satisfactorily applying 
them to extremely long, bulky or awkward load-s. 
Now comes the Baker Traveloader. designed for 
just this purpose. It is ideal for jobs like the one 
illustrated — where it is handling airplane wing 
sections created for export. 


lifts loads from the side. But that’s not all. It also 
places the load securely on the truck deck, where 
weight of load is distributed over two axles and six 
wheels. In this position, it can deliver the load any 
distance to its destination, over inside-the-plant 
aisles, improved or semi-improved roadways, or over 
highways at speeds up to 30 MPH. And it can load, 
unload or stack loads— regardless of their length- 
to a height of 12 feet, from aisles no wider than 
10 feet. It is the only ONE machine that does 
ALL THIS WITH ONE OPERATOR! 


The Traveloadfji is essentially a fork truck that 

Write for Descriptive Bulletin No. I3d0. 


ONLY 

TRAVELOADER... 




e 


THE BAKER-RAULANC COMPANY 

1207 WEST 80th STREET • CLEVELAND 2, OHIO 
A Subsidiary of OMs Elevator Company 



Baker' 


ncntUiil acquisition of the Sessions 
Clock Co., I'oresbillc, Conn. Cl’ilC 
will provide loans and inunagcmcnt as- 
sistance to Sessions throiigii a subsidiary 
and obtain option to buy substantially 
all of Session's assets at ans' time up to 
June iO, 1962. 

• Sei'Omcclianisins, Inc., \^■cstbury, 
N. Y., has broken ground for new 
is, 000 sq. ft. facilih also in Wtstbnrr 
on West Jolin St., for design and manu- 
facture of asionics control cqui|)incrit. 

• Ar ioiiics Liaison will act as salts rep- 
rcbcntatiscs in the Pacific Northwest 
for Dsiianiics Rcscarclt Associates, 
I'trguson. .\[(i., a division of Universal 
Matcli Corp.. and makers of magnetic 

• Culton Indnstiics, liic,, Mctuchcn, 
N. I-. lias formed Nuclear Instrumenta- 
tion Divi.sion in Albuquerque. N. M.. 
to specialize in nuclear in.strumentation 
and telemetering systems. Division is 
headed hv Burt J. Bittner, fornierlv of 
tire Sandia Corp. 



• Ohniite Manufacturing Co., Skokie, 
111., maker of resistors and otlicr com- 
ponents. has opened New ^'ork area 
office at ?18 Bergen BKd.. Palisades 
Park, N. J. Office is headed by Edwaid 
,\. Rche. 


• Universal Transistor Products Corp. 
is new name of the former Universal 
.Atoiiries Corp., Wcstbiirv, N. V. Coni- 
panv's electronic and micleonic instru- 
ments operation becomes its Universal 
.\tomics division. 


• Hoffman Lalsoiatorics, Inc., Los 
Angeles will increase size of its new 
R S; D laboratories bv 50% over orig- 
inal plans, to provide an additional 
20.000 sq. ft. I'aciiitv is slated for rom- 
plction in July. 
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CEE-BEE CHEMICAL CO., INC. 
9520 East CeeBee Drive 
Downey, California 





Engineering data on more than 100 designs in 
service on aircraft, missiles and ground power 
units. Complete electric power systems as well 
as a wide range of electric, hydraulic and 
mechanical equipment. 

TABULATED FOR QUICK REFERENCE 

Simplifies selection of hai-dware to meet imme- 
diate needs . . . paves way for valuable time 
savings in resolving even the most advanced 
electric power problems. 


SEND FOR FREE COPY TODAY! 

JACK & HEINTZ, INC. 

17635 Broadway, Cleveland 1, Ohio 



♦J.VCK Sc HeiivxZ aircraft electric equipment 


NEW AVIONIC 
PRODUCTS 


Loboratory Equipment 

•D.C. Nul voltmeter. Model 301. pro- 
vides three range 0-10, 0-100 and 
0-1,000 volts, Ciin be used to measure 
sensitir’e circuits with accutaev of 0.1% 
full scale. Input impedance on two 





lower scales, 2 megohms on upper scale. 
Unit operates from 115 s'.. 60 cps., 
weighs 5 lb. Price; SI70. Paul Indiis- 
Itics, P. O. Box 3474. Glendale, Calif. 

• Infrared radiation sontcc. Model 
CPD-3, pros'idcs stable, accuratclv con- 
trolled black body radiation oser broad 
range of tcmpcr.iturcs from ambient 
plus IOC to 500C. Unit measures 
71 X 9 .V 101 in. Haller, Raymond & 
Brown, Inc., State College, Pa, 

• Low-freqiiciicy worcfotin generator, 
Type Ll’’-51, can generate sine waves at 
frequency of 0.0005 1o 500 cps. with 
accuracy' of within 2%. pulses whose 
rluration can be saried from 1 millisec- 
ond to 1.000 seconds, «ith rise-time 
less than 5 microseconds, llanrp func- 
tions can be generated with 2% line- 
.irity oscr range of 1 millisecond to 16 
minutes. Output can be contimionslv 
s.iricd betsveen 100 microvolts and 150 
'olts. British Industries Corp., 80 Shore 
Road. Port W'ashington. 

• UIIF millivoifnrctcr. Tyirc IT-URV 
tor calibrating signal generators and 
iiicasuring minute soltiige lescls, lias 
sensitisits’ of 3 ni\-. and is usable front 
I kc- to 2.000 me. when used nitli ac- 
cessory insertion unit. \'oltage range is 
5 mv. to !0 volts, rcdcral rdcphonc &• 
Radio Co., 100 Kingsland Rd.. Clifton. 
N. ]. 

•Sweep oscillalot, Model DY-2200. 
toi'crs frequency range of 5 to 5.000 
cps. in one continuous band, elimi- 
nating switching transients and dial 
discontinnitics- Dial is dircctlv cali- 
brated in true log scale, .\inplitude of 
signal output is variable in 10 steps, 
Dvnac, Inc., 395 Page Mill Road, Palo 
Alto. Calif. 


• Iligli-powcr broadband sweep oscil- 
lator, Nlridel KSG, covers band irf 1 to 
1 5 kmc., provides power output of 
10 mw. to 1 watt using sevetr iritcr- 
changeablc microwave oscillator units. 
Polarad Electronics Corp., 43-20 34tli 
St„ Long Island City 1, N. Y. 

Computers & Data 
Processing 

• I'rarrststorizcd digital computer build- 
ing-blocks. new line of logical circuits 
tor asynchronous digital computers and 
data processing equipment, are designed 
for d.c. o|3cratiiin in the 0 to 100 kc. 
range. Tlic new M-Pacs are available in 
following standard packages; flip-flops, 
emitter followers, pulse amplifiers, diode 



gates and buffers, inverter amplifiers, 
onc-shot multivibrators, variable fre- 
qucircy blocking oscillators and enstal- 
controlled smare-wave oscillators. Onifs 
are mounted on 24 x 31 in. epoxy-glass 
|)rintcd circuit card. Computer Control 
Co., Inc., Wellesley 57, Mass. 



• Transistor-eorc logical element, con- 
sisting of one transistor and one rec- 
tangular hysteresis loop magnetic cote, 
comes in two different models, one rated 
for operating at 0 to 50.000 bits per 
second, the other 0 to 100,000 bits pet 
second. As many as 120 such units 
can be jxickaged per square font of panel 
space. Line of compatible drivers, in- 
put and output units arc also available. 
Mack Electronics. 40 Leon St.. Boston 


CoiK()(ete 

AiWftftfr 

Fcicilifici 



✓ EVALUATION TESTS 
/ PERFORMANCE TESTS 
/ENVIRONMENTAL'TESTS 



AIRCRAFT 

EOUIPMENT 

TESTING 

COMPANY 

1806-12 FLEET ST. 
BALTIMORE 31, MD. 
WASHINGTON, D- C., OFFICE 
500 Walker Bldg. 

734 ISth St„ N.W, 
Executive 3-5991 
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Effectiye April 28th 



FIRST AND ONLY 


ALL DC-7B SERVICE 


THE NEW DC-7B 
CONTINENTAL CLUB COACH 

CHICAGO • DENVER • LOS ANGELES 

(Kansas City Service to start in Juiy) 

Continental Air Lines introduces the first scheduled all DC-7B service between 
Chicago and Los Angeles ... the only service to combine the finest in-flight luxuries with 
all-new DC-7Bs and low aircoach fares... the DC-7B CONTINENTAL CLUB COACH! 

The Continental Club Coach features a 5-seat Club Lounge . . . reserved seats . . . hot 
“Country Club” meals (choice of 4 entrees) and cocktails at moderate cost — children’s 
meals at reduced prices . . . unique Stag Smoker Lounge, and many other luxury features 
. . . plus DC-'Bs on every flight! 

It’s the nation’s newest idea in air service., .the low-cost luxury way to travel between 
the cities above. Try it your next flight. 


uonhnental 


j^xn. MjX^es 






EQUIPMENT 



Crash Program Seeks Ejeetor for High 


By Gto^e L. Christian 

Denver— Crash |3rogmni to renicds n 
deadly deficiency— buhsoiiic escaijc sys- 
tems in supersonic aircraft— is hcgiiininc 
to pay off for Air l''iirce and Kasy. 

To make supersonic ejection con- 
sistently possible, the U. S. asiatiiin in- 
eustry lias conic up "itli two new scat 
configuration eoncepts, each different 
from the other; 

♦ Skip flow generator— trapezoidal air 
flosv diserter mounted on a boom in 
front of the pilot. I'his concept is used 
with Lockheed’s downward ejecting D- 

• Bobsled or B-scal— u]>waid ejection 
system which rotates the pilot 90 deg. 
before separating from the plane so that 
he slams into the air stre-ain in a feet 
forward [jositUin «ith the scat bottom 
protecting him. 

Third System 

A third escape svstem, eallcd the A- 
scat. also is being dcsciopcd. llris scat 
combines llic Lockliced hpe of skip 
flow generator witli a comcntionally 
npward-cjcclcd scat. 

Dual purpose of the new supersonic 
escape systcin.s is to avoid Altai decelera- 
tion and tumbling experienced at siipct- 
sonic escape sjjccds «ilh eomentional 
ejection scat. 

Corollary aim is to keep the cresv 
member’s personal equipment from 
being ripped off ]j\ air blast. 

Ail tiirec eonfiguratirais base true 
supersonic capabilities. Tlio Lockheed 
D-scat is rapidh- taking sluipe at Staiilcs- 


Aviation Corporation's new plant lierc. 
Seale models of the other two scats arc 
undergoing com|jTehCTisivc tests. 

Tile D-scats are expected to be avail- 
able for production l''-10-4As before the 
end of the yevir and can lie retrofitted 
into h'-10-t.\s now flviiig. Of three 
scats already built, two have been test 
fired from supersonic slods at Hurricane 
.Mesa (AW' I'eb. 2s. p. 5-4T) with ex- 
cellent results. 

Full-scale models of both 15- and A- 
.scats will soon he tested at the same 
facility. 

ty|3c cockpit escape capsule. It was 
built and will be tested under a con- 
tract from US.A!’'s Wright Air De- 
velopment Center. 

The ejection scats represent the first 
pieces of hardware resulting from an in- 



MODELS of B-seat depict its tliiee phases of 


dustry-widc program to develop escape 
systems with true supersonic capabili- 
ties. Comair was assigned liy USAF”s 
•Air Research and Development Com- 
mand the responsibility of coordinat- 
ing development of an upward pilot 
escape system. Lockliced was assigned 
a parallel responsibility for develop- 
ment of a dowaiward escape sy stem. 

Contracts resulted from tlic inili- 
tarv's realization of tlic very real de- 
ficiencies of the escape systems used 
in tire growing number of supersonic 
aircraft now oiieratiiig. The existing 
scats' limitatioiis ate approximately 600 
kt. and 50,000 ft., well below speed and 
altitude c-jpabilities of many types of 
Air F'orce and Navy aircraft now flying 
in squadron straigth. 

Dilemma facing the services seven 
months ago was whether a substantial 

. . . EJECTION begins with raising of leg 
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TIME-LAPSE photos of cjecHim of Lockheed scat type from model show its shrbility after leaving aircraft. 


Mach Escape 

improvement could be made over the 
existing subsonic— or at best traiisoiiic— 
scat, and bow much effort in time and 
money the project might require. 

Crash Program 

US.AF' last October decided to set up 
a crasli pnigt.ini to lick the problem 
fast. T’o implement the idci, the Air 
F'orce formed the Indnstrv Crew Es- 
cape Systems Committee, coinpo.scd of 
eight major airframe manufacturers. .At- 
tending the ICESC meetings, sched- 
uled quarterly iir oftener, are 12 other 
organizations. They include other air- 
frame makers, suit and escape capsule 
mamificturers, a research group and 
Navy's BuAer. Chairmanship of ICESC 
alternates between Lockheed and Con- 
vair. A group of five US.AF' tcelinical 
specialists and engineers, called the Air 
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^^4eroquip 

Engineering Notes 


l otcc Coordinating Committee, sits in 
on all ICKSC functions to cs'.iluatc its 

Tlic coordinating committee com- 
prises John Trenhonn, Ait Rcscatcli &• 
Development Command and Peter di 
Salvo, Air Materiel Comniiind, co-cliair- 
men, and these members from WADC: 
Lt. Col. K. V. Ttonp, Aero Ntcdical 
Laboratocs'; Maj. A. G. Maysc. Crew 
Station Office; and .A. B. Nutt, Aircraft 
Laboratory. 

"So far. there has been no problem 
of the ICESC making progress," Tren- 
lioini told Aviation A\'EnK. "The serv- 
ices arc certainly getting their money’s 


worth.” There arc no "proprietary 
ideas" in the group, Ttcnholm said, and 
everything is available to cicrybody. 
ICF.SC is achieving siib.stantial results 
in "an unbclicwabh short time." he 
added. 

Wright T'ield officials irotc these high- 
lights of ejection desclopincnts in 
ICF.SC’s work and related test pro- 

• Future upward ejection scats (tlic 
Lockheed D-scat may be the first and 
last production downward scat) must 
liavc zero altitude capabilitv. The new 
rneket-tiibc, or canted rocket ejection 
seat (AW Nos'. 12, p- 71), is expected 


fULL SCALE R-scat inockup is shown vvitli a man seated in it. In eseape, seat, stirrups fold 
op, raising pilot’s knees tow'aid Iris cheat. Scat rotates 90 deg. and lins emerge. 
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Aeroquip Teflon^ Hose Lines Cost Less 

BECAUSE ^'Sn/ter FITTINGS ARE REUSABLE 


The true cost of a hose line cannot be determined by 
the purchase price alone. Teflon hose lines with perma- 
nent-type, swoged-on fittings are pneed competitively 
with Aeroquip Teflon Hose Lines, but Aeroquip "Muppr 
fys'fff" Fittings ore reusable end can be salvaged. And 
Ihe fittings are the most expensive port of any hose line I 
DuKng production, engineering chonges frequently 
coil for olterotions of fluid-carrying lines. Because it hod 
purchased hose lines with permanently attached fittings. 


one aircraft company was forced to scrop more Ihon 
$100,000 worth of Teflon hose lines due to a single 
engineering change. With Aeroquip Teflon Hose lines, the 
"xH/H-r ffem*’ Fittings could have been salvaged and 
reused with savings of thousands of dollars. 

Not only do "xHpi'r fP‘m Fittings give Aeroquip 
Teflon Hose Lines cost-cutring odvontoges, they ossure the 
ONLY leakproof, ageless ossembly of fitting and Teflon 
hose. Wont more information? Mail the coupon below. 




^4eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AEROOUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 







NEW! GENISCO ACCELEROMETERS NOW 

GOLD PLATED FOR GREATER RELIABILITY 


CASES GOLD PlATED INSIDE AND OUT -This new trend 
in instrument plating has two important advantages 
over tin plating or fusing. Being the least active metal, 
gold prevents the formation of crystalline '‘whiskers” ■ 
inside the case which could reduce performance and 
even cause nialfunction. Gold plating also assures posi- 
tive protection against corrosion to the exterior of the 
case and, because of its excellent solderability, makes 
possible a more reliable hermetic seal. The new gold 
plating is available on all models at no extra cost. 

Descrlfiiice data sheets available on all models, 

Please send request on company letterhead. 
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lo be of great heb in meeting this te- 
c]iiitcmciit. It shoots crew members 
high cnougli into the air to make zero 
altitude cse-.ipe fc;isiblc. Tlic rocket- 
tube concept was developed by 'Ilic 
I'ulton Irgon Corporation, Bctnardsvillc. 
N. and Taleo Knginccriiig Co., Inc., 
Ihmidcn, Conn. 

• Work will soon start, cither at Lock- 
heed or Nortli American, on a “Con- 
sair T\pe-A” scat which ejects conven- 
tionalh' upwards. Goal is to avoid 
eoinplication of thcB-scat. svliich rotates 
the pilot-and-seat backuurds 9(1 dc|- 
diiring the ejection cycle. Lockliccd s 
skip flow generator, key component of 
its sncccssful D-seat, may be integrated 
with tlic .\-sc-at to protect the pilot from 
ait blast- If such a scat can lie success- 
fiillv dcTcInned. it wilt have tlie added 
ads ant.igc of being much easier to retro- 
fit into existing su|3ctscmic aircraft than 
tlic more complicated, bulkier B-scat. 

• Lockliccd’s D-scat has been socccss- 
fullv ejected from higli spccti sleds at 
Mach 1.3 at sc.i level (cquisalent lo 
Mach 2 at 35.000 ft.V According to 
witnesses, "it wiis a good, stable little 
flying macliinc.” Dynamic pressure on 
tlic scat was an accc|3tablc 2.300 psf. 

• High s]>ecd sled tests with anthropo- 
morphic dummies show tli.it standard 
MC-4 partial pressure suits arc satisfac- 
tory for suiXTSonic hailoiit. Ilowcicr. 
trouble has been c.xpcricnccd with the 
.standard MA-2 Air Force helmet. Su- 
personic air blasts wrench the helmets 
oB dummies’ heads. Since scat design 
is predicated on use of n liclmet, the 
.\ir Force num have to make a sudden 
swing o\'cr to the up-coining MA-3 hel- 
met if llie M.\-Z proves conclusively to 
l)e nnsatisfactorx'. 

• Fffort now is principally to keep piiot 
alive during supersonic ejection. In- 
ci ital)l\, he will 1xi subjected to forces 
whicli come \cr\ close to liis physical 
tolerance limits. lie can expect to be 
hanged around and bruised. Ilowescr. 
scat design w ill keep him from sustain- 
ing such non-fatal injuries as scs'cre 
strains or broken bones, lie svill be 



Keorfott Series R900 Synchros are characterized by high 
acojrocy, corrosion resistonce and new high temperature 
stobility. Units ovoilable lor early delivery. 


BUILT 
TO THE 
ACCURACY 
YOU 

REQUIRE 


Kearfott Series R900 Synchros 

. . . ore not selected, but ore built 
to the specific degree of occuracy 
required. The occuracy of each 
class o/id the distribution of errors 
within eoch class, is o function 
of rigid quality control. The curves 
below indicote the degree of 
occuracy of three dosses of 
synchros- The distribution of errors 
each class is indicoted in the 
cross-hatched area beneath each 
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NOWI Oet Extra Aviation Space Values at No Extra Cost 



SCHEDULE THE 


Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
vnigue cojnmoditij that is produced, bought and 
sold. 

Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information : 

INDUSTRY 

Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 
Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of research and development availabili- 
ties will be reported 

Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 

GOVERNMENT 

Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics ; 
Air Research and Development Command ; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 

UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 

Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 

INTERNATIONAL 

Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 


RESEARCH AND DEVELDPMENT EDITIDN JUNE 3rd 



A Guide to Airpower Progress 


Pioneer Research and Development Coverage 


Aviation Week pioneered research and develop- 
ment coverage in 19S3 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 

In 1956, Aviation Week was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

Aviation Week’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


neered editorially by Aviation Week assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 

ADVERTISERS’ BENEFITS 
Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 

Regular rates apply and insertions may be a part 
of your Aviation Week contract. 

Advertising will be positioned in appropriate sec- 
tions : heavy stock four-color dividers will make 
up sections. 

Special leather bound copies for military, civilian 
and government leaders. Contact your Aviation 
Week district sales representative for complete 
information. 
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4000 feet straight down -with a ton of steel 


Nol a disasler — jiisl one of almost 200 regular fliglits 
made by E. M- '■Buzz" ^^'eslcolt to tlie bottom of the Grand 
Cainon. Taking off from Kingman. Arizona, where be 
operates the Kingman Flying Service, lies ferried steel 
girders, motors, caliles. supplies and construction crens 
to a liny sand stri|> MlOO feel below the canyon rim. 
“They're building a tramline to haul guano to the top of 
the rim. and I've had to fly in everi tliing they need.” says 
Mr- Westcotl. "My old Travelaire is just the ticket for 
this kind of heavy hauling — as long as I have Chevron 


Aviation Gas in the tank. Even on broiiing hot days its 
P&W 450 puls out full power on Chevron with never a 
miss. Chevron never fouls plugs, either — I know it’ll get 
me where I'm going, and gel me back. 

“Of course. I lake care of my engines. I overhaul at 1000 
hours for safety's sake, but I always find RPM Aviation 
Oil has kept the engines near-perfect right up to the tear- 
down. ‘RPM’ holds engine compression at factory stand- 
ards. keeps parts clean and free — I never have trouble 
with slicking rings or pre-ignilion." 



TIP OF THE MONTH 

Briglit-colored jackets and 
shirts sometimes cause 
reflections in the windshield, 
can cut night visibility. 

It's smart to wear dark clothes 
on night flights. 
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ible to shift fur himself after hniding. 

"Later on. we hope to tlcvclnp tiie 
state of the iirt to the [joint where a 
erew niembcr will feel like playing IS 
holes of golf on kindiitg— but th.it is 
still in the fntnrc.” commented a 
Wright Field spokesniaii- 

• Ojjcii escape svstcni.s arc the iniincdi- 
itc concern of ICFSC. It is not worry- 
ing iihoiit capsulcs-at least not yet- 

• High reliability is the factor rloiiiinat- 
ing all efforts of ICl'iSC to develop 
supersonic sC'.its. .\s a spokesman said, 
'wc will not compimnise with rclia- 
bihtv as coinplcNitv of the scats inevi- 
tably increases with their sii|Jcrsoiiic cap- 
.ibility . . . wc will only accept escape 
ssstenis witli the highest order of re- 
liabilitv.” Wliilc the Briti.sh Martin- 
Raker scat is very good, its standard of 
itliabilitv was not aecejJtable to tlic 
US.\F, be added. 

Personal Equipment 

Paralleling the snpersmiic ejection 
seat ptogr.im is an investigation of ait 
trew personal cqnipincnt to detenninc 
whether it will stand iij) uniler high 
s|jccd ejection. .Also under way is re- 
search into ccimijlctcly new personal 
ec|injjinent hi case existing gear should 
prove unsatisfactory, as in the ease of 
flic M.A-2 lidinct. Go.il of all these 
]jrojccts is to get suitaljlc cqui)jment 
into being in the shortest possible time 
a true crash program. 

Lockheed was well along with D-scat 
ricvciopmcnt when ICIiSC was estab- 
lished. "The D-scat was conceived and 
developed bv us with detail design ani- 
tribufions from Stanley .Aviation,” Lock- 
heed said, 

Coinair. while gcncnilly associated 
with the development of the B-scat, 
has ercditcel that accomplishment to 
ICKSC. 

Stanley will translate the designs of 


both seats into operating hatdware. 

Tlie D-scat can provide s.ife escape 
at speeds exceeding SOO kn. at sea level 
and -Mach 5 above 1S.000 ft., accord- 
ing to both Lockheed and .\RDC. Its 
altitude capability readies at le'.ist 60.- 
000 ft.-possibly as high as 75,000 ft. 
'I'lie "D" dc.sigiiatioii of flic scat indi- 
cates that it is the fourth design. 

Ilie B-scat. while not a.s £ir along 
in evolution and testing as the D-seat, 
will have approximately the same sjjccd 
and altitude liiiiits as the D-scat— Far 
ahead of the 600 kn./50.0ll0 ft. iif 
current c.sc"a|>c systems. 

Recent Break Through 

Magnitude uf the speed and iiltitiule 
brcakthroiigli that new seats reprcseiit 
e.m be judged by the fact tliat. in the 
five years standard ejection scats have 
been ill use, safe escape speeds have in- 
ere.isetl less tban 100 kn. In tlie jja.st 
seven months, addition of over 200 kn. 
pliis a large altitude increase have hcen 
achieved. 

Although the new seats will enable 
pilots to aljimdon their aircraft safely 
at s|jceds well into the superstmic. they 
arc only an interim solution. 

Fvciitnal answer to supersonic sur- 
vival must be the e.i]>siile. .accorcling to 
SFanlcv engineers. .Air Force’s recent 
edict has made cajisoles mandatory in 
futute airer.ift designs, Oiilv wav a 
man can survive ahandoiimcnt nf air- 
craft at speeds of Ntach 5 and altitudes 
of IflO.000-200,000 ft. is to be encapsu- 
lated. North .AiiitTieaii's X-15 is da 
signed for such .speeds. 

M’ith this cventieilitv in their sights. 
Stanley technicians arc working on a 
small quantity of test sled capsules. 
Units already arc in piiidnction and 
arc scheduled for test in aljoiit six 
months. 

Stanicv is not restricting its lifc-sav- 
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elastomers as the silicone family — mokes this kind of dependability 
0 reolify. LINEAR “O” rings, capable of withstonding intermittent 
ombient temperatures os high as 1000° F — and the destructive 
actions of gases and fluids, help control the jet engine exhaust — 
for hot performonce — longer. 

For a sealing problem of any kind — call on LINEAR or one of its 
agents for engineering assistance . , . 

and be sure to Specify LINEAR "O” Rings for every application. 


"PERFECTION IN RUBBER" 



LINEAR, Inc, STATE ROAD 1 LEVICK ST., PHILA 35. PA 


mg efforts to combat crews. Richard II. 
I'rost. Staiilc) vice president, told .\vi.t- 
I ION \Veek that he is working on a sys- 
tem. tailed Impending Crash .Mann, 
for test pilots. IC.^ wouid aiitoinati- 
e.iilv eject test pilots whose planes had 
plunged beyond controllable limits. 
Industry Attitude 

.\ttitudc of tlie airplane manufac- 
turers generally has been that the weight, 
pcnalts imposed b\ supersonic escape 
,s\stcms could not be justified b\ the 
small percentage of ejections which 
ssould mne to he made at supersonic 

A single bail-out made by North 
.'\mericaii test pilot George Smith from 
a disabled h'-lOO Super Sabre at 777 
mph. (,A\V Nov. 14, !95i, p. 14). 
v.hosc life was saved by a succession of 
miracles, did more to gah'.inizc the air- 
fr.imc industry into action tlian any 
Ollier single csent. 

Plane makers had tlicir attention in- 
eseairahis drawn to tiic fact that super- 
sonic escape was a real problem, upon 
fhem today and not tomorrow , and that 
a lot of lis'cs of both test and service 
pilots were going to be sacrificed un- 
neccssarilv unless something was dose 
about des’cloping a true supersonic ejec- 
tion svstem for their fast-flying piancs. 

C. L. (KcUvl Jolinson. now Lock- 
liccd’s sice president, engineering and 
lescarcli. tlicn chief engineer, led a com- 
junr team effort in tlic design and de- 
vclopmciibof the radical, stub-wing F- 
104, for which the 15-scat was designed. 
Major role in D-scat dciclopment is 
credited to Irving Culver, a \ctcran L.AC 
engineer. lie headed a group which 
produced the final seat configuration in- 
rlnding its skip flow generator and sta- 
biliser fin.s. 

Crossbow ond Net 

For tools to der elnp this new, 20th 
Century life saver. Cuher shunned such 
inudcni apparatus as supersonic wind 
lunnels— they reauired too much time. 
Instead, he reached into the |iast for 
an os'crsized cross how and a butterfly 
net- He used the cross bow to launch 
N scale models of manv different con- 
figurations of the scat. The butterfly 
net was used to catch the models at 
(he end of their 200 ft. trajectory. 
Scale speeds of up to 1,000 kt. were 
simuiated. Tlie wooden free flight 
test models were ballasted to give dy- 
nanheaUy .similar performance to fnll- 

Usc of the mcdies al machine in place 
of a modem wind tunnel sliced viF.i! 
months of research and dcsclopincnt 
from tlie time needed to come up with 
the final seat confieurafion. Wind 
tunnel data and inatTiematical aiiaivsis 
were then used to .idjust scale flights 
to simulate full scale flight accurately 
over tlie Mach number range. Results 


were also correlated with available rocket 
sled data. 'I'wo major adsantages of the 
Lockheed D-scat; 

• Lowest drag of any ejection scat now- 
known. It slows from 800 to TOO kt. 
in two seconds, imposing an initial de- 
celeration force of T5Gs on the pilot- 
well within the limits of human toler- 

• Higli flighP stability over a wide range 
of speeds "to keep tlic pilot's body from 
becoming a lirtual cocktail shaker for 
his s isceta." as a Stanley spokesman put 
it. Also, stability prcs'cnts fatal hydro- 
static heat being built up in the pilot's 
blood stream as a result of rapid tuni- 


Low drag feature of the seat results 
from the skip flow generator. This is 
a concave piece of Tcad protruding in 
front of the pilot on a boom. Lead is 
used to get as much weight as possible 
in a small space out in front of the 
pilot for correct center of gravity. Shape 
is trapezoidal, tapering from five in. at 
tlic bottom to two ill. at the top; 
height is eight in. 

The generator modifies the ait flow 
pattern to cause flow separation atouiid 
the pilot and his equipment. Three 
effects of the device are; 

• Reduces scat drag by producing the 
effect of a faired body. Dccelcrative 
forces on the pilot ate lowered by one 
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VSE 

for 

AIRCRAFT 
and ELECTRONIC 
INSTRUMENTS 

connect with 

[PC!JI©0 

TVPICAU BESION8 

\ for better electrical 
J and electronic equipment 

C-M15C. 15 insert iliainclers and 2W conUct Uyouis. 5 shell J 

styles. AN310U to A\3I03 with all srccssories. Also (ANI F, 

for VIBRATION 
RESISTANCE 
and MOISTURE- 
PROOF applications 


AN-E SERIES ...cmiranmeru resisting. Replaces AN-M. Meets Specifica- 
tion M1L-C-501SC Resilient inserts. Integral cable clamp. New grounding 
lugs- Inlerfacial scaling, improved gronvmti and new grommet folloHef- 

for GENERAL 
CIRCUITRY and 
QUICK DISCONNECT 
in more rugged 
applications 


K, RK SERIES... SPECIAL ACME THREAD. The All-Purpose 
Series. Conduit snil cable clump entiy types. 1 tn 82 conlacis ■ .•J 

in 213 dillcronl contarl layouts. I0-, IS-. 30-, 40-. (lO-. 80-, 115*, 1 sP ^ 1 
and 200-amp, silver-plated contacts. High qualiiy phenolic, B '**’ 1 

melamine, and formica insulalors. Cadmium-plated aluminum 

for 

UNIT-PLUG-IN 

applications... 


DP, DPB, DFD, DPD2, DPD2R, DPJ. AND DPS SERIES ... Rark/panel/ 
chassis, tt'ith and v,jthoul slielUi coaxial and high voltage contacts. Permit 
quirk disi-onnci l. imerciiange, rcplaceraem, testing and inspection «t as- 
semblies snd sub-asscmblics. 

for AUDIO 
and LOW LEVEL 
circuits 


P, XLR.XL, XK, O.UA. BRS SERIES. .. many shell styles and insert layouls. 
Straight and angle 90’ plugs. Latch-lock ivpe.s. W.ill-mounliny, panel, lock- 
nut mounting, and adapter receptacles, single- and two-gong- 10- to 30-nmp. 
contacts, coaxials. U.A Series features 3 gol(|.|ilntcd conlacis. 

for RADIO and 
SUB-MINIATURE 
applications 


D, MC, DFA, OPX, AND K MINIATCRES. .. miniatures and 

computer circuits, telemetering equipment, small pre-amps, 
and general insirumciualion where space is limited and cur- 
rent requirements arc generally not over 5 amperes. X'arieiy of shell styles, 
junction sliell, and insert arrangements. 3 to 50 ronla, l*s plus coaxials. 

for HERMETICALLY 
SEALED 
applications 


shells and conlacis to withstand high pressures Irom within or without. 
Insulation is a glass material, fused under high lemperalure to shell and 
conlacis. thus forming a hermetic seal. 

for HIGH 
TEMPERATURE 
and firewall 
applications 

& 

AN-K. AX---FW." AND CANNON K-'-FW" STEEL SHELL CONNECTORS ... 
Open flame proleciiun offered in the greatest variety of this type of eon- 
necior. ft.ill- or hox-mnuating reeopiacle«. Straight or angle 90* plugs. 
Grimp-Iv pe conlacis, inserts nl gloss-filled malorials. 

deruec'cstJloe cVrv 


Cannon Eleltric Company, 3208 Humboldt St-. Los Angeles 31, Califor- 
nia. Factories in Los Angeles, Salem, Mass.. Toronto. Can., lumdon, Eng., 
Melbourno, AustI- Manulaciuriiig licensees Paris, Tokyo. Representatives 
and distributors in all principal cities. 

please refer to Dept. 110 

qaedjsizi aaaasias @ 

Since 1913 Njjpz 
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tliiKl making them tolerable to liim. 

• Cuts ail loads on the pilot’s chest by 
75%. 

• Reduces wind blast effect on the 
]5ilot's personal equipment. I'rost thinks 
that retention of personal equipment is 
possibly the biggest single limiting fac- 
tor in high speed escape from an air- 
craft. 

Problem is to present the air blast 
from t&iring the helmet from tlie pilot's 
he-ad and to keep his Using suit ftom 
being ripped to shreds- 'I he skip flow 
generator helps greatly in asoiding this 
problem. 

bonus inherent in the dcsicc is its 
characteristic of producing greater drag 
reduction with increased Nlach num- 

Stability of the seat is achicsed by 
hillastmg the skip flow generator cor- 
rectly and b\’ adding fixed sertical and 
extendable horizontal fins to the sides 
of the scat. 

Pull the D-Ring 

To escape with the D-scat, the pilot 
|)u!ls a D-ring between his knees. After 
lie lias pulled the D-ring. this sequenee 
of events then takes place. 

• Cartridge actuated deiiccs, nr tlirust- 
crs. rai.se knee .supports to present leg 
.spreading and counteract the effects of 
outward airloads. This motion simul- 
tancou.slv retracts pilot’s feet with cables 
attached to a ball-and-socket arrange- 
nicnt fixed to his boot heels. Tliis pro- 
I’idcs positive foot retention until time 
flit man-seat .separation (normal foot 
attachment and release is accomphslici! 
by simple foot action). Same mntion 
also dcpiois tu'o nets on scat sides to 
lestrain the pilot’s arms svhilc allowing 
air laids to eonntcract inertia forces. 
Stanley engineers think the nets will 
be replaced by rigid supports to present 
net flapping. 

• Hclnret is clamped from sides to re- 
lies’c effect of air laids on pilot's neck 
and to ptesers-e favorable actodsnamics 
in this region. 

• Bottom seat hatch is jettisoned- 

• Catapult ejects scat dowmsurd a split 
second later. 

• Skip flow generator Is positioned bv a 
thruster as bottom of the scat clears tlie 
fuselage so that it is in place and ready 
tn protect the pilot before ani' other 
l»tts than his feet are exposed to the 
air blast. 

• norizontal roll fins are deploicd by 
inertia and air forces. 

• Seat separates from plane. 

• Delayed initiators release the pilot’s 
scat belt a short time later and cut the 
foot retraction cables to free him from 
the scat. This is done twice for safety. 

• Parachute opens automalicallv when 
jiilot reaches a predetermined speed and 
altilude. 

If pilot ejects at a low altitude, the 



Valve Talk^ 

FOR WM. R. WHITTAKER CO.. LTD. 
BY MARVIN MILES 


Oulsiile of !kan Diego s giant lialliMic niUaile aloncls in n lest 
rig, the Allas, firsi inlcrrunlinenlal weapon of ils kiiitl, a hyper- 
some vehicle that may well revolutionize concepts of warfare. 

The .Allas — along wilh Ihe B-'58 Hustler, first supersonie 
homher — is the lotesi in a long series of achievements by (.'onvair, 
now- a division of General Dynamics Corp. 

let only 31 years ago this massive eompany counted its first 
annual pruBt as exactly S201.98! 


Founded hy Maj. Keiiben H. Fleet, Consolidated Aircraft Corp. 
first produced the TW*3 Trainer, a Dayton Wright design, then 
built an improved trainer prototype, the PT-1. 


The success of the militnry trainer 
and its commercial versions (purchased 
by 22 foreign nations) has continued 
ever since, through an observation line 
added in 1928. through a Navy dive 
bomber, the Fleetsier cabin monoplane, 
the PY-I flying boat, the 32-passenger 
water-based Commodore transport 
that evolved later into the- renowned 
P2Y and PBY Catalinas . . - through the 
rugged, hard-hitting B-24 Liberator, the 
C-87 Liberator Express and its Navy 
counlcrporl the PB4Y Privateer. 

During the period of World War II. 
Ihe company turned out more than 
28.000 completed aircraft, nearly 13 
per cent of the total delivered by the 
nation's aircraft industry. 

From East Greenwich, the firm 
moved in 192t into a Vorld War I 
Curtiss plant at BiiiTiilo, >.V Then. 

Hying weather ami tee-free seapianc 
le.vting waters liroiight a move from 
Ittifl'ulo to (van Diego and a single 
300 X 900-fuol building. 

in March. 1943. Viiltee Aircraft Inc.. 
organized initially by a young pilot- 
engineer. Gerard (Jerry) Vuilee, was 
merged into Consolidated to form the 
combined Consolidated VuIiec Aircraft 
Corp.. or Conveir. wilh a controlling 
interest held by Avco Manufacturing 
Corp- the parent company of Vultee. 


It produred the nation's first 
lorhoprop ain-rufl, llie L-SAF XP-81. 

siie field, produced tlie world's lai^* 
seaplane, llie \uvy XP3Y-1. tlie 

commercia) triinsporl. the firsi 
turboprop commercial Iransporl.^llie 

transport, llie TC*l3t C. 

In addition, the company came up 
with the world's first supersonic all- 
weather jet interceptor, the delta-wing 
F-102; Ihe first high-speed jet seaplana 
fighter. Ihe Navy della XF2Y-1. and 
the first successful vertical take-off 
(VTO) fighter, the turboprop Navy 
XFY-I Pogo. 

Today Ihe F-102s and TF-I02s are 
rolling off Ihe fines and the newer 
F-I06AS are coming up. Metropolitan 
440 commercial transports are succeed- 
ing the Convair Liner 240 and 340 
series. Development is underway on 
the Convair 880 commercial jet trans- 
port. A fleet of R3Y turboprop sea- 
plane transports has been completed 
for the Navy. 


Subsequent joint stockholder actions 
(I) transferred control to the Allas 
Corp. in November. 1947. and (2) 
merged Convairinto General Dynamics 
Corp. in March. 1954, a year after the 
latter firm acquired 400.000 shares of 
Atlas holdings in Convair which is now 
a format division of General Dynamics. 

Throughout the expansions and the 
mergers, however, Convair matched 
stride for stride with other world 
leaders in aviation development, ex- 
panding to 13 divisions in World War 
II, including a trans-Pacific contract 
airline. Consairway. with a total em- 
ployment exceeding lOI.OOO. 


The supersonic Texas-built Hustler 
is flying. Mcret work is being rushed in 
the astounding Atlas missile and other 
classified missile projects. One program 
involves extensive research and de- 
velopment work leading toward Ihe 
application of nuclear energy for the 
world's first atomic-powered aircraft. 


ibe nation's fir.«t and lurgest rnle- 
crated plant for the produvlion of 
guided niirsiles (Terriers) at 
Pomona, Calif., and lias recenlly 
added an .A«lrcinaulies OperatinR 
Divivion for rosearch,^ development. 

the Atlas ballistic missile. 
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HAS TRAVELED over 1,900 mph. Already 
there’s talk about 4,000 mph. Tomorrow it 
may be 10,000 mph. Is there a limit to the 
speed of tomorrow’s aircraft ... or even 
today’s? 

There may be. One of the many factors 
which will define this limit is steel. 


H o w fast 


T o m o r- I" o w 


No presently available steel or any other 
material meets all the requirements for 
strength, corrosion resistance, fabricability 
and producibility. The strongest steels, in gen- 
eral, are the most difficult to fabricate. The 
most corrosion-resistant steels require the 
most critical alloying elements— elements that 
quickly become scarce in an emergency. 

All the problems, all the possible solutions, 
have been studied for several years by United 
States Steel, with the cooperation of various 
airframe manufacturers. Intensive research 
continues on those steels that give the greatest 
promise of providing optimum service for all 
the diversified requirements of today’s and 
tomorrow’s aircraft. 

You will find more detailed information on 
this problem and its solution in our new book- 
let, "Special Steels for the Aircraft of To- 
morrow.” Send for a free copy. 




20 M.P.H. HIGHER CRUISING SPEED 
GUARANTEED FOR YOUR DC-3 


Here's how this new “Maximizer” 
works; A newly-designed, completely 
Integrated system of engine cowling, engine baffles, 
oil cooler ducting, wheel well doors, and tail wheel 
well closure, and exhaust system Is installed. 

Each of these modernizing improvements acts to 
reduce drag. Single engine rate of climb Is greatly 
improved, fuel consumption decreased, range 
increased, payload improved. ..and cruising speed 
Is raised a guaranteed 20 miles per hour! 

The AiResearch Aviation Service Division is the 
exclusive world-wide distributor for the “Maximizer” 
kit. For further details, send for our free brochure, 


,/liResearch Aviation Service Division ~ 


Los Angeles International Airport. Los Angeles 45. California • . 

- ■ 


AiResearch Aviation Service Company 

Los Angeles International Airport. Los Angeles 45, California 


MAIL 

COUPON 


Please send me your 
free brochure on 
the “Maximizer" kit. 


Street 

City Stale 


p.uacliutc is o^iKcl as soon as the scat 
dears the aircraft. 

Special design features in tlic scat 
include: 

• Back frame of seat eliminates any 
tendency of the seat to "tip-off" .is it 
slioots out of the plane. Tip-off is ten- 
dency of the seat to rotate, feet back. 
Iicad do«n. It is caused by the air 
blast hitting the bottom of the seat first 
as it emerges. 

• Roll fin extension posed knotty prob- 
lems. 'Ihe fins must operate at any 
speed. Operation lias to be positive, 
otherw ise seat will roll and negate bene- 
fits of the skip flow generator. Stanley 
engineers designed the fin mechanism 
so the fins arc allowed to go over center 
and are then repositioned with springs. 
To stop the extension process, wliicli 
is violent at high speeds, energy is ab- 
sorbed bv extruding an ahiminum billet 
over a mandrel. The ovcrtravel arrange- 
ment as.surcs that the tins will deploy 
corrcctlv at low speeds while |irovidiiig 
a method of absorbing the very high 
energy loads imposed by high speed 
ejections. 

Downward Ejection 

There arc many advantages to a down- 
ward ejecting seat, Tlicre is also one 
big disadvantage— pilot cannot eject 
from zero altitude. Current minimum 
■dritiidc is 500 ft. 

Low altitude is no problem if speed 
is liigh and the pilot has control of liis 
plane, since he can cither roll it over 
and eject upward or zoom it to the 
safe ejection altitude of 500 ft. or more. 
But. if speed and altitude arc both 
low, he is trapped. 

R. Allen Price, Stanley Aviation's 
vice president, sales and service, cited 
these advantages of ejecting downwaid: 

• Lower ejection velocity because there 
is no vertical tail to cleat. -Mso, gravity 
and negative lift of the scat help, so 
that about lOGs is the maximum im- 
|)oscd on a crew member ejecting down- 
ward. Upward ejection requires about 
ISGs or more-close to the 20G limit 
for human endurance of positive verti- 
cal G loads: above thi.s limit spinal frac- 
tures begin to occur. related upward 
ejection problem is the rclativciv short 
distance— just a few feet— that the seat 
lias to travel to attain maximum veloc- 
ity. Tins may impose acceleration Gs 
on the pilot exceeding the 200G/sec. 
:i human can tolerate in the positive 
vertical category. 

• Lighter structure for the entire escape 
system is possible because of the lower 
C requirements. 

• Less space is needed by the lighter, 
smaller structure. 

• Simpler, lighter and smaller Canopy 
is |)ossiblc since it can now be hinged 
on the side. Reduction in size leads to 
improved aircraft performance. 

• Easier cockpit maintenance is pos- 



Have you the growth 
potential to make 
top money as a 


CONVAIR 
MISSILES 
MAN? 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia— /irsf fully-intc'gratccl missile plant in the U. S. A. — 
designer and builder of the Navx’s terrier supersonic, 
surface-to-air missile. 

Naturally, )ou11 work witli the most modern electronic 
equipment known. Better yet, vou'll work with the kind of 
engineering talent that creates sucli equipment . . . that is 
pacing the advance of science into outer space. 

You’ll hav e tlie scope and help to show what you can do 
. . . and top pay at every step you progress. You and your 
family will live (California-style) in the lusli Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 
minutes from downtown Los Angeles. 


Open/, 
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Aerodynamics 

Dynamics 

Thermodynamics 


Operations Research 
Hyd rauiics 
Mechanical Design 
Laboratory Test 


Generous travel allowance to Engineers accepted. 
Write now, enclosing complete resume to: 


Engineering Personnel Dept. 3-F 
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NEW LEAR 800 CHANNEL VHP TRANSCEIVER 
AVAILABLE NOW 


800 channel 

VHF TRANSCEIVER 



LEAR LTR-800 

UNEQUALLED FREQUENCY FLEXIBILITY The 
LTR-800 can be equipped with eryslo' 

iransmitling and receiving frequcncie 
which can be implemented in the 108-14 
me VHF band on the basis of lOO-kc spat 
ing <400 channels) or 50-kc spacing (80 
channcls)-more than enough for all fore- 


cable 


r of 


VOR. VAR. and IL$ These navigation fac 
can be fully utilized through the LTR- 
800's provisions for operation of either 


800 especially .suitable for inslallati 
where small size and light weight are | 

Mive"are'Tn'’a"single ATR rack-si 
package weighing less than 25 pounds. 

NEW HORIZONTAL DIGITAL PRESENTATION Elec- 
or other mechanical linkage) features r 


OTHER FEATURES Designed to meet mili- 
tary. CAA, and airline requirements • 
Dynamolor power supply ■ Multi-purpose 
meter for pre-flight checks • Forced air 
cooling • Superior reliability -etched cir- 
cuit construction • Automatic squelch ' Side 
tone on transmitter • satNC ruggedized 

receiver • Highest quality components 


LEAR 



Test Stand for Titan 


T est sWnd under construction hv ^^aItill Co 
fur static tesQTig of Titan ICBM. Martin is I 

sibic. Scat can be dropped out of tlic 
wav and mechanics can stand in tbe 
cockpit to work. 

F-104 Too Fast 

Lockheed went to a downward ejec- 
tion seat for its I'-104 because the plane 
is so fast that a pilot could not tolerate 
the ejection blast that would be rc- 
CjUirtd to shoot him over the plane's 
\ertical tail if he abandoned at inaxi- 
muin speeds, 

Hnwtwcr, the F-lO-t was designed 
before the recent dcsclopincnt of 
lockct-tube scats. 

'Hiis dcs clopmcut may signal a swing 
luck to all-upward ejecting seats to hike 
.ulvantagc of their zero attitude jioten- 
tial. 

.•\n .\ir Research and Dcsclo|3inciit 
Command .spokesman told .AviariO-S 
U'r.FK that the .\ir h'otec is seriously 
cimsidcring comerting the I'-104 to an 
upward ssstem. 

The B-scit differs considerably from 
■inv known scat configuration. Basic 
concept is to rotate the seat 90 deg. 
during initial ejection escic so that, as 
scat emerges from the cockpit, the pilot 
assumes a fcet-fonsurd-liead-aft position. 
Ill this manner. Iiis head will bo ex- 
posed to the airblast onlv iliiring the 
instant he inoscs nut of the protection 
afforded by the windshield— which is 
acting as a skip flow generator— and be- 
fore the scat is fully rotated, when the 
bottom will protect him. Stanley docs 
not think the mcmiciitaiy exposure will 
he serious; ,\RDC engineers arc not so 
-ore. During iCparation, horizontal and 
vertical fins deploy along sides of scat 

Pilot-plane separation does not occur 
until scat is complctelv rotated. 

,\ downward and rearward firing 
rocket nijv be incurporated to give the 
same increased separation and reduced 
deceleration characteristics as the T'alco 


. in fontliills near Denver, Colo., will be used 
mildiiig missile for USAF. 

Scale nrodcls of both B- and A-seats 
have been cxtcnsivelv wind tunnel 
tested. Both seat configurations are 
still subject to refinement and change 
as wind blast and ejection tests prog- 

'"iCKSC has recommended that both 
seat configurations be developed 
through the sled phase. Only after both 
scats have been .so tested and evaluated 
will the ICESC attempt to determine 
which scat will be recommended for 
standardized application to all Century 
Scries fighters. Possibly one configura- 
tion may be better suited to some 
planes, and the other to the remainder 
of the Centurv' Series. 

I'inal evaluation and review of the 
.Sir I'orce supersonic escape system de- 
velopment program is scheduled for 
this l alh 
Escape Capsule 

I'rost summarized his thinking on 
suixirsonic escape and survival this way: 
'■ The engineering problems involved in 
escape from high pcrforaiance aircraft 
arc formidable, but a mimber of solu- 
tions are in sight. .Application of wea- 
|xm system thiiiking-tlic consideration 
of all flic factors involved in successful 
cscapc-shonld result in a better safety 
record despite the continued increase in 
.iirplaiic performance. 

lleavv cmpliasis is needed on two 
fundamental problems: making the de- 
cision to escape, and training personnel 
111 use and maintenance of the escape 

Need for a sate escape system for 
very high perfutnunite is underlined 
by the unlikely prospect of perfect re- 
liability of all the accoutrements of su- 
|JCrsonic flight— 100% power boosted 
controls, electrimic yaw dampers, auto- 
matic engine controls and related com- 
plex devices without which high Mach 
niimlKr flight is impossible. 

Since D-scats and similar dev ices reach 
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Creative. Engineers: 

Work where the breakthroughs are being made in 


every major field of Electro-IVIechanics 


As a crealive engineer, you belong at the 
front-line of \our field . . , where tomor- 

For more than a decade. Al'TONETICS has 
been at the forefront of eletlro-meelianical 
technology... building up the unii;ue stock- 
pile of experience and developing the 
advanced techniques and tools that can 
make your professional victories possible 
at AUTO.NETICS today. 

Just a few specific resuitsof Autosetics’ 
pioneering are: the MG-4 Fire Control Sys- 
tem for NATO's F-80K Snbre Jet; Flight 
Control elements for the F-lOO Super 
Sabre; Nuinilt, a new magnetic-tape con- 
trolled machine-tool system capable of |>er- 
fonning complex milling and drilling oper- 
ations automatically: Recomp I, a new 
portable, high-speed, completely transistor- 
iml digital computer: and inertial guidance 
systems for both airplanes and missiles. 


Today, our programs are gathering 
speed, broadening scope. Netv engineering 

time. System niul component evalu.ition is 
being accelerated with automatic checkout 
equipment. Packaging is being designed 
and systems micro-minaturized to fit the 
cram|>ed confines of sleek missiles and jets. 

YOUR Ofl'ORTUMTY EXtSTS AT EVERY 
LEVEL of creative engineering frnm Pre- 
liminary to Performance Test— because 
Autonetics is one of tlie few companies in 
the world that can design and ([uanlity- 
produce complete automatic control sys- 
tems for both the military and industry. 

LET US KXOtv what kind of creative engi- 
neering interests you (please include high- 
lights of your education and experience). 
Write today to : Mr. A. N. Benning, 
Administrative and Professional Person- 
nel, Dept. 338W 5. AuTOXETics. 91.50 E. 
Imperial Highway. Downev. California. 


Autonetics 



;OUS 


their limitations in the speed and alti- 
hidc regions of about Mach ? and 75,- 
000 ft-, and combat aircr.ift «ill soon 
exceed both of these limits, a new es- 
cape system must be found. Capsules 
:ip|xat to be the anssver. 

Ptoblem.s of designing a c.ipsulc 
which will ha\c deceleration and stabd- 
ity characteristics within the tolerance 
envelope of a human being are similar 
to tho.se faced in designing a suitable 
stiijcrsonic ejection scat, 'llicte are dif- 
ferences, howescr. Deceleration is not 
so much of a problem because of the 
capsule’s relatively high mass and 
streamlined shape. Actnallv. Stanley’s 
first c:ipsule will deploy a small diogne 
parachute i second after separation 
from the plane to slow it down. 'Fhc 
chute will also provide yaw and pitcli 
stability. 

Tumbling and spinning will be 
avoided by extending stabilizing fins. 

A problem inherent in ultimate cap- 
sule design, which docs not plague seats, 
is how to include roll stabilization to 
tell the capsule which wav is np. Thi.s 
will probably require a sophistie.itcd 
and complicated gyro plus power to 
operate the gyro and the controls to 
light the capsule. 

F.x.implcs of when roll stabilization 
will bo needed arc: 

• Separation at high speed and low alti- 
tude. Tlie detached capsule’s kinetic 
energy can be used to zoom it to a 
safe altitude for parachute dcplovmcnt 
if the capsule knojvs which way is up. 

• Separation when the plane is in an 
unconventional attitude. A stabilization 
svstem will be needed to right the cap- 
sule so that it will zoom into the sky 
instead of into the ground. 

Capsule should include: 

• Positive lift through its acrodvnamic 
configuration. Tlris will help it "flv" to 
dissipate kinetic energy and zoom to 
s-afe altitude if necessary. 

• Weak link.s attacliing it to the air- 
frame to allow it to break loose and 
slide off the aircraft in case of a sudden 
stoppage crash. 

• Hull integrity and ballasting to allow 
it to float right side up. 

• SurvivTil equipment to keep the occu- 
pant alive until rescued. 

Frost, a former engineering test pilot 
for Bell Aircraft and a member of the 
Caterpillar Club, stressed this enormous 
advantage of a capsule over an ejection 
scat: the pilot can shed most of his 
flight gear and figurntivelv flv in his shirt 
sleeves. With a true capsule, he can 
strip down to a C-suit. helmet and 
oxygen mask. Frost said persona! equip- 
ment for high altitude flight is becom- 
ing so complicated and resliictive that 
it is impairing the pilot's efficiency in 
piloting complic;itcd, supersonic air- 
craft. 

Frost doesn’t believe the common 


MUELLER BRASS CO. 

ALUMINUM 
AIRCRAFT FORGINGS 
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Bored by overspecialiretion! Want 
a better opportunity to show your analytical, 
experimental and organizational abilities? 

Then investigate our approach to 
research problems. Here each man or team 
follows a project from initial assignment to 
completion. 'Reports carry the researcher’s 
agnature and are tvidely circulated. Excellent 
opportunities tor recognition and advancement. 


Attractive 
Openings in 


RESEARCH DEPARTMENT 

UNITED AIRCRAFT CORPORATION 

East Hartford B, Connecticut 


HERE... 

you 

can 

follow 

your 

project 

from 

START 

TO 

FINISH 


complaint of excessive weight should 
appiv to capsules. Aitiiough a capsule 
docs weigh about 175 ib. more than an 
cicctitm seat, the capsule helps la reduce 
the weight of the aitfranic because heavy 
structure, needed to carry stresses around 
the big hole that is the cockpit, can be 
lightened. The reduction in airframe 
wciglit approximate!) cancels out the 
weight penalty of the capsule, according 

Tlictc is no ptoblcin in severing the 
various controls and connections linking 
the capsule to the plane. Small lines, 
wires, pusit-pull rods or cables can be 
cut with cartridge actuated knives u liiic 
large lines, such as air conditioning 
ducts, c.in include a slip joint arrange- 
ment witli CAD-actuated vahes to close 
tlicm off quickly before the capsule is 
'C'lxira ted. 

RATO Separator 

Capsules probablv u’ill include a 
RATO separator to proside lift for the 
capsule, especially at very low altitude. 

Frost believes that an Impending 
Crash Alarm should be dm eloped to sa\ c 
test ))iluts when tlicir aircraft get into 
uncontrollable situations or when they 
lose consciousness for a potentially fabil 
length of lime. The former test pilot 
feels that all too often, test pilots stay 
with their expensive charges well bc\ ond 
the point where reco\’ety by a human 
being is possible and thercb)- sactiScc 
tbcinsohes unnecessarily. 

Frost believes IC.\ sliould be used oil 
a sclectise basis. A pilot could turn the 
sistcm on just before starting a danger- 
ous maneuver or test, lie might also 
select between haling the system give 
him a lisual or oral alann when the 
danger point was reached, or he might 
set it to automatic ejection in case he 
became incapacitated. 

Survival Computer 

The system could use inputs available 
in alrcadv existing equipment— such as 
air speed, altitude, attitude, ground 
proxiimt), and G loading. Alt data 
would be fed into a computer wliich 
would continuously compare this data 
with the aircraft’s structural and manou- 

\\'?icn the limits were exceeded, or 
altitude btx-.imc ton low to recover, the 
pilot would be ejected. 

Weather Bureau Orders 
New Radiosonde Traeker 

Servo Corporation of America will 
develop an iivstriimcnt for antomati- 
callv tracking a radiosonde transmitter 
of 50 milliwatts for 100 mi. Instrument, 
to be built under SI, 258, 8-15 contract 
from \\'tatlicr Bureau, will consist of 
parabolic antenna, receiver, control 
chassis, housing and senomcchanisms 
for automatic tracking. 
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On Mark Takes First Turboprop Order 


I’irst order has been placed by a U. S. 
cor|}oration for On hlatk Engineering 
Co.'s new ^[odel -150 twin-turboprop- 
powered 1-t-passcnger cxccuHic trans- 
port, uniciied recentlv at Van Nuvs, 
Calif. |A\V .Apr, 22. p. Hl). 

Maytag Aircraft Corp.. Colorado 
Springs, Colo., will take delivery of the 
fust production On Mark Model 450 
early in 1959. Initial prototype is ex- 
pected to start its flight test program 
next summer. Current production plan- 
ning is to produce two Model 4S0s 
monthls’. Additional corporation orders 
lor the Model 450 are being negotiated. 

On Mark envisions maintaining this 
production rate for 60 months, turning 
out 120 airplanes, Compaiu' Frcsielcnt 
Robert O. Demiv told Aviation W’i'kk. 

He added that he foresees selling 100 
airplanes without difficulty to corpora- 
tions for cxccuti'c use. On Mark will 
also make the airplane as’ailable to the 
military services off-the-shelf as a \'IP 
transport and crew trainer to replace 
current obsolete piston-engine equip- 

Price: About $1 Million 

Price schedules on the Model 450 
has’c not set been .settled. According 
to Denny, prospcctise bus ers can figure 
on paving approximately SI million for 
the airplane, with interior and custom 
cockpit included, but not including 
electronic equipment. Price includes 
installation of this equipment. 

On Mark is svorking on a novel lease 
plan ins olviiig the .Allison 501D posscr- 
plants, aimed at reducing the airplane’s 
initial price. Since posverplant and pro- 
peller installation comprise a major cost 


item, it is trying to interest Allison in 
Ic-.ising these to Mode! 450 purchasers 
on a per hour basis. If this doesn't work 
out. On Mark probably will buy the 
powctplant package and handle the 
lease program itself. 

Price Reduction 

Adsantage of such an approach 
would be to bring tlic initial price of 
the airplane dosvn to approximately 
SSOO.OOO. Unofficial estimates on the 
cost of an Allison 501 D installation is 
about SI 18,000 per nacelle, including 
l«opeIlcr. 


Denny told Astm ion W'kek that he 
has already placed an order for two .Alli- 
son engines and Aeroproducts propellers, 
lie added that the General Motors Di- 
s'isions hase been cooperating full)’ on 
the Model 450 project. 

C)n Mark plans to build the Model 
450 to meet Cisil Aeronautics Admin- 
i.stration Part 04B Transport-Category 
requirements. It is currently building a 
full-scale mockiip, expected to be com- 

E letcd in about 60 days. It will also 
uild a full-scale actual fuselage for 
structural tests in a water tank. Water 
tank test program will ins’olve 10,000 
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NEW TURBOROTOR ’COPTER... 



another Kaman First! 


I95t 

Koman built the first 
turborotor helicopter 
flown onywhere. 


1954 

Komon again pio* 
neered in the heli- 
copter gos turbine 
field with this HTK 
powered with twin 



Kaman Aircraft and Lycoming scored 
a turborotor first when this Kaman 
HOK helicopter took to the air pow- 
ered by Lycoming’s XT-53, the first 
U.S. free-shaft gas turbine specif- 
ically designed os a helicopter power 
plant. 

Kaman leads the field in turbo- 
rotor experience and development 
and is proud of the forward steps 
it is taking in the interest of our 
National Defense. 

THE KAMAH AltCKAFt COtFOKAtlOn 
BLOOMfieiO, COHHeCtICVt 


Kaman buUds helicopters YOU FLY LIKE A PLANE 






Is your 00 

your S ^n+E^7 

We have the solution ... get it now! 

fOiMau 

My engineering pssilion Is 


STEEL 


[very Kind 
Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 


also bars, struclurals, 
plates, sheets, tubing. 


RYERSON 



DETROIT CONTROLS CORPORATION 
CONTROL ENSINEERINS UNIT 

560 MOVIDEKCE HIGHWAY 
NOilWOOD, MASSACKUSSnS 






Trainers: 15 Years' Difference 

List a! 10.346 Boeing Kavdet trainers, standard World 3%'ar II hpe. flies with Cessna’s 
new T-37 jet trainer, nun being phased into USAF 0 |>crations. Dinicnsiom of two aircraft 
are similar, but tlic T-37 U about 300 inph. faster. 


llicoretical fliglit hours on this pottion 
of tlic airfraine. I'ail-safe construction 
practices "ill be followed to iiiiiiiinizc 
damage in er ent of pressure blow-out at 
altitude. 

New Airfraine 

Although the new Model 450 will 
utilize some renianufactiitered Doug- 
las B-Z6 Invader coiii|jimcnt5, its design 
and fabrication will twsically invoKe 
building a nerv airframe. B-20 coin- 
poiiciits "ill iiidiide the wing, coni- 
plctclv reworked so that actuafly only 
the main spats art retained; flaps, re- 
vised and enlarged tail, and landing 

Vusclagc svill be a completely new 
coinponcnt. cr lindrical in configuration 
with a 90 in. diameter. 

Dn Mark has specialized in conscr- 
sion of surplus Air l'‘orce B-26s for 
executive use siircc it was formed three 
sears ago. 

Dimensions of tire new airplane will 
mcludc: "’ing span (ssithout wingtip 
fuel tanks) 72.5 ft.; overall length, ap- 
proxiiiKitels- 64 ft.; ("crall height, about 
21 ft.; wing area, 5S0 sq. ft. 
Performance Data 

Estimated pcrfotniancc data for the 
Model 450 with two 5.750 slip. Allison 
501D-I5/I5 engines svith full-feather- 
ing and revetsiBle .\etoprodncts pro- 
pellers include cruise speed at S0% 
posver of 422 mph. T.AS at 50.000 ft. 
at 38.000 lb, gross "-eight. At this alti- 
tude the airplane will cruise at 429,5 


mph. TAS at 54,000 lb.; 436 mph. 
TAS at 29,000 lb. 

Takeoff gross weight will be 40,000 
lb.; landing weight 33,000; lb.; empty 
weight 23,000 lb. 

Rate of climb at 5,000 ft. (two en- 
gine) is estimated at 4,580 tpin. at 29,- 
000 lb.; 5.750 fpm. at 34.000 lb.; 5,220 
fpin. at 58,000 lb. At 20.000 ft., climb 
will be 2.620 fpiii. at 29,000 lb-; 2.090 
fpm. at 54,000 lb. and 1,733 fpni. at 

18.000 lb. 

Onc-cnginc rates of climb at 5.000 ft. 
wiil be; 1.530 fpm. at 29.000 lb.; 1,125 
fpm. at 34.000 lb. and 880 fpm. at 

38.000 lb. 

Maximum two-engine ceiling will 
range from 43.500 ft- at 29,000 lb. to 
54,700 ft. at 38,000 lb. 

Takeoff Run 

At 40.000 lb., the turboprop Model 
450 will clear a 30 ft. obstacle after a 
ground toll of 2,070 ft., according to 
On Mark data. At 16,000 lb. it will 
require 1,655 ft. ground roll and at 

12.000 lb., 1,290 ft. 

Landing distance over a 50 ft. ob- 
stiiclc at sea level at 31,000 lb., using 
anti-skid brakes and reverse props is 
calculated at 2.200 ft. 

Maximum range will be apptoxi- 
match 1.100 mi. The Model 450 "ill 
have a fuel capacity of 2,100 gal. 

Cabin pressurization will be han- 
dled hy AiRescarcIi equipment similar 
to that planned for installation in the 
Allison-powered Lockheed Electra tur- 
boprop transport. At 30,000 ft. rccom- 
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The name selected for the still 
secret A VRO CF-I05 is symbolic 
the pointed missile concept of this 
supersonic interceptor, being 
developed as the successor 
to the AFRO CF-100. 


AVRO JUR€RAFT UMITEO 

MAITON, CANADA 

MEMBER A.V, ROB CANADA UMITED & tHE HAWKER 5IDOEIEY GROUP 








Aircooled 
Motors r;s 


Unique safety, 
utility and 
economy mark 
Omega design with 
twin Franklins 


Outboard location of twin Franklin 
engines simplifies servicing, replacement 
imd enoling and leaves ample cargo space 
for “flying crane" applications, 

B ernard Sznycer’s Omega SB-12 is a tremen- 
dously promising approach to greater heli- 
coptcr design simplicity and increased utilitv. 
Maintciiaiice costs, long an obstacle to wider liefi- 
copter use, promise to be vastly smaller than in 
conventional designs. The SB-12, with its two 
210 li.p. Franklin engines, has a tvemendous safety 
edge o\-er single engine helicopters, ^Vith a ca- 

G acily of pilot and 4 passengers or pilot and 1000 
>s. of cargo, the SB-12 should find a wide field 
of utility. 

^\'e arc naturally pleased that, like 15% of all 
the hclicoptcr.s living today, tlie Omega SB-12 is 
powered by Franklin. 


Large cargo space immediately below 
rotor shaft at approximate c-g. will accom- 
modate 1,000 lbs. of cargo when helicopter is 
used as "flying crane” without passengers. 


Detail of engine installation shows easy 
accessibility and unusual V-belt drive which 
greatly simplifies gearing ami minimizes 
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mtmled cruise iiltitucic, cabin aill be 
pressurized to 5.000 ft. mein sea IcscI; 
ivlicii at 20,000 ft. the interi(ir will be 
maintained at an ccjiiis.iient of sea Icscl. 
Dual cabin prcssuri/atiim stems will 
be installed utilizing engine driven tur- 
bines. In event of air engine failure at 
50,000 ft., tlic systems «ill maintain an 
etiuivalent of 12,000 ft. in the aitplaiic. 

On Mark is cutrcntli' rcadsing a full-* 
scale sales and proimitinn campaign to 
build cotporation interest, in its new 

Now being prepared is a detailed 
brocliurc; plans also include building 
a -fO-iii. model that can be disassembled 
for trai eling. Model would be capable 
of being dissembled to show tlic air- 
plane’s primary features, including jias- 
sengcr cabin lavouts. 

Model 450 origin dates back approxi- 
mately 21 years, when On Mark en- 
gineers started studies of a new pres- 
surized fuselage design for its B-26 
pictoii-enginc conversions, .^bnut a vear 
and a iiaff ago. when it appeared that 
commercial turboprop engines nould 
become available earlier than be had ex- 
pected prcs'iously, Denny made some 
first-liand studies of tlic new po«cr- 
plants including a \isit to England to 
studs’ the -Napier Eland. Demu origi- 
nalls considered the Eland for tlie On 
.Mark .Model 450, sssitciied to the Alli- 
sion 50ID eight months ago. 


San Francisco Airport 
Raises Field Charges 

San Francisco— Schedule of higher 
field charges designed to put San Fran- 
cisco International .Airport in the black 
by 1960 lias been adopted b\- the citv 
Public Utilities Commission. Airline 
executives liasc been asked to meet 
witli tlie .airport manager .April 9 to 
negotiate on tire proposed cliaiges. 

If the iicii’ sclicdulc becomes effec- 
tive July 1 as planned, some officials 
bclici'e the airport will need no further 
tax support after this scat. 

The charges, whieli affect airlines 
according to their use of runn-avs and 
otlier common facilities, noiild boost 
airport rciciiue from the present S459,- 
000 to S881 .000 annually. Income from 
landing fees would amount to 2f% of 
the S55 million invested in tlic airport 
by the city, and would be frozen at 
that rate for 10 years. As investment 
incrciscs, thctc would be some varia- 
tion in income during that period. 

Income from common use now 
amounts to one sixth of the airport's 
rcveinic, but would jump to one fourtli 
under tiic new sclieduic. 

■Ilitce cnnipanies— Trans World Air- 
lines. Western Air Lines, and United 
Air Lines— hai e contracts wliich include 
landing fees, but these arc lower than 


those paid li; other airlines. The city 
«ill try to reach agrccnreiit with these 
companies on removal of landing fees 
from tlic contracts, so all airlines will 

In other action, the PUC voted to 
cinpioy Loubet Sc Glynn, San Francisco 
architects, to prepare plans for two new 
5800,000 to 51,000,000 concourse struc- 
tures for the airport. These arc part 
of flic 525 million bond program ap- 
prm-ed by voters last Nmcinbcr. 

Newark Visibility 
Evaluation Changes 

Newark, N. J.— Ceiling visibility eval- 
uation program at Newark Airport on 
May 1, 1957, will cliangc from giving 
out thrcsliold contact height estimates 
to approach light contact height csti- 

U. S. Weatlier Bureau is conducting 
the ptiigrani (AW I'eb- 18, p- 107) un- 
der sponsorship of the Air Navigation 
Development Board and Air Force Cam- 
bridge Restarcii Center. 

The AA'cathcr Bureau said most pilots 
who have made approaches under re- 
duced visibility conditions at Newark 
indicate preference for basing the eval- 
uation on the slant visual range to the 
approach lights instead of the thrcsiiold 
liglits. The jpproacii lights at Newark 





IMPORTANT ACHIEVEMENTS AT JPL 


Computers for Missile Guidance 



The abacus Is a very ancient and useful 
computing device In the hands of a person 
versed In Its use. However, the requirements 
for speed and accuracy In computing the 
functions necessary for modern missile 
guidance have obsoleted all man-operated 
devices, creating a need for computing sys- 
tems previously considered Impossible. 

The det Propulsion Laboratory pioneered 
in the application of analog computing tech- 
niques to missile guidance systems and, to 
maintain its leadership In this field, constant- 
ly searches for new techniques that will make 
optimum use of magnetics, transistors and 
other modern computing components. 

The successful application of these tech- 
niques to missile systems under develop- 
ment requires designs that will perform 
properly under the adverse environments 


found in today's guided missile. A degree of 
accuracy and extreme reliability, previously 
thought possible only under controlled lab- 
oratory conditions. isnowarealitybecause of 
Improved instrumentation techniques and 
development of highly accurate instrumen- 
tation equipment. Thishas been successfully 
applied to development of special purpose 
equipment for missile guidance. 

The JPL guidance computer group, now 
engaged in research and development work 
encompassing electronic, mechanical, elec- 
tromechanical and servo com puling systems 
and their application to missile guidance 
and control, now offers attractive opportuni- 
ties for truly creative engineers interested 
in advancing the state of computer art. 

Send your resume today for immediate 
consideration. 
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arc the Air Line Pilots Assn. confi|ura- 
tioii ".A" high intensity lights combined 
with the condenser discharge flashing 

Approach light contact estimates will 
be given out only by the C.A.-\ local 
controller on 118.3 me. at the time 
each pilot reaches the miter miitkcr in- 
bound for a straigfit-in ILS approach to 
Runnav 4. 

The message will hike the form; 
. . cleared to land, expect approach 
light contact between 300 and 400 feet 
—report approach lights in sight.” 
liic AA'cathcr Bureau said the change 
will allow tlic program to determine the 
accuracy of mctliod using ground based 
instruments to forecast ttie slant visual 
range of an approaching pilot, tfew- 
cver. it said, the dctcnnination of 
nhether approach light contact hciglits 
arc of more value to tlic pilot ttum 
threshold contact heiglits can be made 
only by flic pilots thcnisch cs. 

With this III mind, all piints_ arc 
urged to visit tlic project building 
adjacent to tlic control tower at iVcw- 
ark Airport, or phone the project per 
sonnel at Mitchell 2-4414. 

PRIVATE LINES 


Narco Omnigator Mk, II navigation- 
communication ctiiiipmaif production 
is 15 units daily. Over 1,200 have been 
dclii ctcd since item was introduced last 
October. Production rule is highest 
C(imp.iny has achieved in its histotv on 
any other item for business aircnifl. 
Omnigator Mk. II is now standard fac- 
torv installed equipment on Beech 
Bonanza, Cessna 172, ISO and 182 and 
Piper Super Custom Apache. 

Sales increase for second quarter of 
Cessna's 1957 fiscal year provided total 
sales of 517.233,000 compared to S15,- 

004.000 for comparable period lust tear. 
Primary reason was increasing number 
of ■|'-37,A jet trainer and other niilitarv 
delii-erics in period just coiichided' 
Profil.s after taxes for the second quar- 
ter totaled SS52,300 bringing e.imings 
for the first half to SI.694,100. C2cssnn's 
military backlog is 591,750.000 com- 
parcti to S41. 700.000 a year agf>. Total 
T-37.A contracts add up to approxi- 
mately 570,350,000, 

A 5300,000 contract for an cleclro- 
magiietic and geiiphisical survey of 

5.000 sq. mi. of northern Quebec has 
been awarded Sp.irt.in Air Service. Ltd.. 
Ottawa, Canada, by 30 mining com- 
]xinics. Spartan will use modified 
W'urld W'at II surjiliis Dll Mosquito ' 
and .Avro Anson twin-engine aircraft on I 
the job. the former for aerial photo j 
work and tlic latter for elccliomagnctie j 
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OTHER MODELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE In 
activt use with U.S. Air Forca, Navy and Marine Units., available with any combinations of ..AC 
and DC power. . high pressure air, hydraulics, and low pressure air.. refrigeration and heating. 
CONSOLIDATED'S resourcefulness in solving the most challenging problems 1n the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
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Hearing Seeks Answer to Northeast Crash 


By Glrnn Garrison 

New York— i low a Northeusf Airlines 
DC-6.^ wliich craslied on Rikcrs Island 
I'eh. ! went into rm unexpected dc- 
scending tiiin after takeoff frotii La- 
Guardia .\icport and why the pilots 
were unaw'arc of it v'crc major t|ucs- 
tions posed at a Civil Aeron.iutics Board 
fact-finding int|uiry here last month. 

.^mong possible answers to the first 
question suggested bv eight dass of 
tcstiminis from sonic 60 witnesses 
were tliesf: 

• Fror-en rudder trim tali, breaking 
loose shortly after takeoff, might have 
jnit the plane into the unpremeditated 

• Partial ]X)wer-stall by the heasily- 
loaded aircraft niight ha\e resulted 
in a turn and mush into the ground. 

T here seemed to be onlv two possi- 
ble answers to the second qneslion; 
the pilots were distracted from the 
mstrimicnts. or then instruments nial- 
fimctioned. 

Pilot Testimony 

Capt. .\Ka H. Marsh and Copilot 
B. 5. Dixwcl! testified tiles were iiioiii- 
toriiig their instruments after the bad- 
weathcr takeoff, but Marsh said the 
first svarning he had tliat am thing 
was wrong during the >2-seeond flight 
was when Dixwell s ellcd. ".M. ground!" 
The plane crashed into the snow- 
cosered isl.ind. .skidded hundreds of 
feet and caught fire. Twcnti jiersons 

Tlic inquin was the third and biggest 
held under C.\B’s new rules allowing 
direct ciiicstions by interested p.irties. 
Il ended in New York with expressions 
by all parties of satisfaction with the 
procedure. Hearing will he followed 
in about two months with the Board 
report on the accident. 

Testimoin during the hearing dehed 
into .Northeast's ground handling pro- 
tedure problems at LaCuardia. Load 
of the Miami-bound flight was reported 
mcnrrcctlv to the pilot. One pas- 
senger's ticket was not coilcctcd. Main- 
tenance records of the airplane luid 
not been kept witli complete accuraev. 

Need for tightening ii|) the ground 
(.pciation was "obsious" from the 
cs'idcncc. A. A. Lane. Nortlicast's vice 
president-operations, told .\vi.\rio.s 
The procedures theinsches arc 
safe and satisfactory. Lane pointed 
out, but there had been need for mote 
attention to them. 

Only procedural change inaugurated 


since the crash. Lane said, was in the 
cockpit. Pilots now will wait until 
500 ft. of altitude is rcaclicd before 
an; attempt is made to eliangc radio 
ftcqiicnev. 

’Ibis change has taken some of the 
load off fiiglit crews at their busiest 
time. Lane said, a need underlined 
by the accident. But the moic has no 
eonnection with am cause of tlie acci- 
dent, Lane said. 

Fact Finding 

C.^B member G. Joseph Minctti. 
wlio who sat on the six-man board of 
iiupiiry explained at the outset of the 
hearing that it was a piirel; fact-finding 
adiiiinistratiic procedure. The public 
inquiry followxd a threc-da\- pre-heating 
eonfcrciicc licld at New York Intcr- 
iiatimial .\irport. 

Scscral main patterns ot inquitv 
emerged; 

• '\'ps the DC-6.\ oicrlnaded when it 
took off tliroiigli the snow from Run- 

• '\'as the plane, owned hi Nfain El- 
ford Cotp., leased bv ITiiig Tiger Line 
and subleased b; .\ortlie-.ist for its new 
-Miami run. in proper mechanical con- 
dition at the time of the flight? 

• Old electrical faihixc or some other 
malfunction affect the plane's instru- 
ments so the pilots lecciscd false 
information? 

• Were the pilots monitoring the in- 
struments catefiilh, and were fhe\ 
llioroughly experienced in using them 
mider similar conditions? 

Possibilit; of os-crload ivas examined 
from two points ot \iew: uncounted 
passenger and baggage w eight, and snow- 
on wings and fo.sclagc. 

The plane had come into LaCuardia 
fiom Miami with the same crew and 
a light payload at 12:50 p.ni. on the 
day of the crasli- It was scheduled 
to go out again at 2:-15 p.m., but 
snow removal and dc-icing operations, 
both a,t the loading g.itc and in a 
nose liangar, dclascd the takeoff time 
until fi p.m. 

.-\ccor5ing to the tfstimom nf North- 
east personnel, the load computation 
tecap gi\-eii to Capt. Marsli for the 
second flight sliowcd a gross weight 
of 96,187 lb. including 82 adult pas- 
sengers. six childtcm, a crew of five 
.md a check stewardess. The pilot 
received this information a few- minutes 
before the scheduled departure time 
and it was tiic final svord he had on 
his load before the flight began. 

During the intcrs.il between sched- 


uled and actual departure, the load 
changed. Correct figures at departure 
should have been gross weight 96,527 
lb.. 8-t adult passengers, 5 children, 
crew of five and the clicck stewardess, 
and six iiifaiits-totai, 101. 

Gate agent failed to pick up one 
passenger’s ticket and he was not 
counted in the final tails. Confusion 
was enlumccd by substitution of four 
resenue passengers from a connecting 
flight for iion-rcscnue passengers. 

Thc load w-.is, liowcs-er, nnallv com- 
puted as less than the 97.275 lb. al- 
lowable gross tliat svas then applied 
to the flight. 'Ilie true maxiinuni al- 
lowable gro.ss. Lane testified, should 
base been 98,9-40 lb., considering the 
runway^ gradient and the 10 mph. 

Considerable testimony svas heard 
as to the efficacy ot the snosv/icc re- 
moval efforts at ramp and hangar. 
Ground crciv gave up try ing to clear 
the wings at the loading gate with 
brushing and Misco apphcalioii, had 
the ctesv taxi the plane to the nose 
hangar. 

’I'hc plane, with its passengers still 
aboard and about a third of its length 
iiieluding the tail still out in the smisvv 
w^eathcr. remained in the nose hangar 

Reversed Props 

Before it began to taxi out for takeoff, 
about 15 mote minutes were lost in 
getting the aircraft clear of the nose 
liangar. Capt. Marsh twice reversed 
propellers in 8-10 .second bursts trv- 
iiig to back the plane away from tlie 
nose hangar so it eonUI be turned 
around. Two tugs finally succeeded, 
and the plane taxied out to the run- 

I'otal time from last removal efforts 
to takeoff; ;iboiit 25 minutes. 

Both tlic pilot's and copilot’s Icsti- 
mens, however, clearly discounted the 
possibilit; of an oserloitd or lift change 
from accumulation of the still-falling 
snow. Marsh, whose experience witli 
snow in Northeast’s New England 
Iteration has been extensive, said he 
checked the left wing during t;ikcofi 
roll, and Copilot Dixwell said he 
checked the right wing. Both were 
completely satisfied that the wings 
were not affected by snow. 

Northeast Airlines had flown 264 
hours in the DC-6A. svliich it main- 
tained in conjunction with Mying 
I'igers. Plane had logged 8,055 hr. 
in I'Ising I'lgcrs service when Nottli- 
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YOU'RE THE MAN who hasn’t answered a recruitment 
ad for a long time— and you ai'e the man we would like 
to have answer this one. 

CWT— the Southern California Cooperative Wind Tun- 
nel— has completed an $8 million expansion program. Our 
staff needs expansion too. We are adding some junior men, 
but we are especially looking for experienced engineers— 
men with a solid background in aerodynamic testing and 
development. 

Even if you’re not considering a move now, we'd like 
to send you the CWT story. We think it can be to your 
advantage. Just mail the coupon below... 
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i OperaUd by Ike California Institute 

Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved tn the develop- 
ment of high-speed aircraft and 
guided tnissi/M. 
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cast leased it in Januars', 1957, About 
158 bouts of the Northeast time was 
in scheduled service. 

No evidence that anything was 
seriously wrong mechanically with the 
plane was introduced during the in- 
s'estigation. In fact, the pilots' reports 
that es’crything about the takeoff and 
brief flight seemed normal up to the 
impact would seem to preclude any 
trouble except with controls or instru- 

But the investigators' review of the 
aircraft’s flight maintenance and his- 
torical record found "several areas of 
concern" regarding the way Northeast 
personnel were handling them. These 
included lack of proper filling or sign- 
ing of flight logs, dating of work sheets, 
proper listing of replacement compon- 
ents, and failure of log sheets to con- 
form to the master log. computed and 
retained by Flying Tigers. 

Record Differences 

Largest discrepancy found in the 
records insolved the time since over- 
haul of the #1 engine. This was re- 
corded in the master log as 1,878 hr.; 
the flight log of Jan. 8. Boston-Miami, 
listed #1 engine tso. as 1,128.2 hr. 
At the beginning of the nest flight, 
Jan. 5. the #l Iso. was listed as 1.222.3 
hr. The error was continued through- 
out the operation of the plane. About 
98 hr. discrepancy in the log is in- 
volved here. 

Testimony also disclosed that the 
crew had had trouble with the #1 
propeller, which was overspeeding about 
100 rpni. and required toggling in 
flight, hut this was not regarded as 
serious. 

Another paint carefully examined 
in the hearing was liow thoroughly 
the tail surfaces of the plane had been 
checked for icing prior to takeoff. 
John Jm. acting lead mechanic, tori- 
fled that nothing was done to the 
rudder or rudder tabs during the de- 
icing, hut that he checked visually 
from a ladder. He could see the hinges 
and tab, he said, and thev were free 
of snow. If there was ice. it wasn’t 
bliowing. Jov said. 

Tlic C.AB investigators studied in- 
struments recovered from the wreckage 
and also performed a scries of electrical 
tests at Chicago Midway .\irport. Tlic 
electrical tests indicated tliat under 
certain conditions, electrical power to 
some instruments might be interrupted 
without a light warning the pilrst of 
the failure. But nothing in the reports 
indicated whether the instalments in 
the Northeast DC-6A had failed. 

Sample electrical test performed in 
another Flying Tigers DC-6.A, as re- 
ported bv the investigating group; 

"Fuse in Phase A of primary of 
tlic captain’s instrument transformer 
was removed. The captain’s inverter 
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watuing light did nut come on at once. 
However, it did come on 5 minutes 
later while tlie group waited for gytu 
Iiori/un to tumble. 

"Phase fuse was replaced; after 
allowing gv ros to reach operating speed, 
I'hasc C fuse of primary side of same 
transformer was pulled. Captain's in- 
verter warning light came on at once. 

"l''usc was replaced. Follovving a 
.similar procedure. Phase ,\ and Pfiase 
C fuses of secondary side of trans- 
former were individually removed. In 
each case the vvatiiing light came on 
as soon as fuse was removed. 

"All instriimaits were tlien operated 
from the upper inverter and its cir- 
cuit breakers individuailv opened to 
observe the behavior of the inverter 
warning liglits. W'lien Phase .A cir- 
cuit breaker was opened, neither the 
captiiiu’s nor first officer’s warning 
light came on. When Phase C circuit 
breaker was opened, the warning lights 


Another Test 

"With the inverter selection again 
set so the captain’s flight and engine 
in.struments were on the U|3per, and 
the first officer's flight instruments on 
the low er, cliccks were made; Secondary 
voltage of the captain’s instrument 
transformer was measured between 
Phases .A and C and found to be 26 
volts a.c, .Allowing time for the gvtcjs 
to reach operating speed, the Phase 
.\ circuit breaker of the upper inverter 
was opened. Tbc secondary voltage 
lose from 26 to 29 volts and remained 
constant while being observed for 1.5 

Cupt. J. D. Smith, speaking for .-rir 
Line Pilots .Assn, at the hearing's con- 
clusion. said the case will require an 
unusual amount of further aiialvsis 
and study. Particularlv important. 
Smith said, will he the exploration of 
the use of electricity in airplanes. No 
one rc.illy understands all aspects of 
this matter in inodcni airplanes, Smith 
said, and he added that even now, 
it was uncertain what tlie basic, wiring 
diagrams bad been in tbc plane. 

••8s to bow the airplane could be 
Uiniing and dropping without some 
indication to the pilots, each said that 
it seemed reasonable to assume that 
something must liavc been wrong with 
the instruments. 

Testimony of the two captains gives 
the following picture of events in the 
cockpit prior to and during the flight; 

The pilots te-boarded tbc aircraft 
in the nose hangar after being advised 
it was ready to so. Curtain covered the 
front two thirds of flic plane at tliis 
lime and aft section of tlic aircraft, in- 
cluding its tail, was not easily visible. 
18rief v isual inspection was made. 

I'axiing out to the runway after the 
delay in clearing the nose hangar, 
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M^irsli turned un flic wing and tail 
anti-icing licat. Dating this period, 
the licat was on for a total of .about 

1 9 minutes. 

Run-up was normal, and tire cheek 
list sviis run through. Marsh ehceked 
his controls bv rolling the ailerons 
fiilh in both dircefiuns. moving the 
rudder both ways, moving the elevators 
both ways, moving the desator tab. 
Rudder wa.s moved to spring tension 
onlv. as far as Marsh reealis. The rud- 
der tab was at neutral and Marsh didn't 

'lire Omni rccciser on Marsh's side 
of the cockpit «’js tuned to Caldu'cll 
\'OR, with 81 degree radial set in the 
course line indicator. His ADK svas 
tuned to Patterson. Co-pilot’s ADP 
iccciver «-as tuned to La Guardia range. 
Captain’s C-2 compass read 4’-44 deg. 
as the plane lined up with the runway. 

At this point, snow was falling, 
ceiling was about 500 ft., visibility 
about } mi., and there was some fog. 

,\s 'Marsh started the takeoff toll, 
he checked his left wing for snow ac- 
cumulation. Only a white 61m, he 
said, remained on the section of wing 
he could see. 'Ilic props were blowing 
it clean in some areas, and he was 
conhdent there was no problem. Dix- 
wcll also looked at the right wing, 
checking the co«1 flaps— which were 
closing normally— and sasv the wing 
«us clear of snow acamiiilation. Thu 
landing lights ivcrc on, to help visibility 
in the cfusfc and tilling snow, and 
tliei' remained on tliroughout the flight. 
Nosewheel Steering 

During liis initial roll, Marsh found 
the nosewheel steering ineffective be- 
cause tlie plane was sliding n little on 
tlic snow-co\'crcd runuav lie Ihercfotc 
stccrctl principally with his rudder after 
it bccumu eSective at about 50 kt. 
He made a feu- "reasonably largo” moi c- 
ineiits of the mdder. Dixucil called 
off the \'i and speeds, and the air- 
plane broke ground at about 1 1 1 kt., 
the V, speed. It iias pointed straight 
eiou-n the ruinvay at the moment of 
takeoff. 

Iinnicdiatcly after the flight was air- 
borne, Marsh called for gear up and 
"went solidh on instnmicnfs.” He may 
have used some elevator trim tab. but 
doesn’t definitely recall. His altimeter 
started to move u|)watds; rate of climb 
was about 800 fpm. He later observed 
tliat rate of climb had fallen back to 
400 fpin. Ilis bank-turn indicator was 
centered: artificial horizon indicated 
straight and level; C-2 hunted slightly 
between 40 and 45 deg. At 125 kt. T;\S. 
the captain called for zero fla|) (from 

20 deg.). lie continued his appraisal of 
the complete instrument panel “as 
much as possible." Onh- aUimeter read- 
ing be noticed was while the plane was 
"going through 200 feet." 


Mar.sli saw the air speed accelerating 
through 135 kt., glanced at the flap 
indicator and saw that it was still re- 
tracting. At 140 kt. IAS, he called for 
Min’C) power and obsened the flight 
engineer begin liis power reduction. 
I'br awliilc cvciything seemed "ex- 
tremeh' norma]," Suddenly Dixwell 
called ’'Al, ground," Marsh saw the 
ground, pulled up on the yoke, but 
there was no response. Hie plane hit in 
what seemed to be a normal landing 
attitudc-"not a hard crash at all." It 
slid sinoothh- for some distance. 
Copilot Account 

Copilot Dixwell, after cheeking the 
right wing, spent the takeoff roll watch- 
ing airspeed and calling off V, and V, 
speeds to the captain, and also in 
monitoring the takeoff visually. He 
could see by the runway lights that the 
aircraft was rolling close to the center 
line of the strip. As soon as the plane 
was airborne, Dixwell concentrated on 
his instruments, lie also made a radio 
contact, acknowledging the tower’s in- 
structions to change to dcpirture con- 
trol frequency. After passing through 
125 kt, he raised the flaps on Marsh's 
command. Then DixwcH monitored the 
panel gcnerallv. Airspeed was increas- 
ing steadily; the altimeter and rate of 
climb were slioiving a rise in altitude, 
and the heading (from course line indi- 
cator) was between 40 and 45 deg., 
as it should haic been. 

Dixwell continued to monitor his 
instmmcni.s until Marsh asked for 
MI'iTO power. According to the co- 
pilot. this was at an airspeed of about 
140 kt. and at an altitude of 500-350 ft. 
,^t the command, Dixwell "visually left 
the flight instrument group" and 
watched the engineer reduce power. 
"Quite a few seconds” went by while 
he was watching the engineer. At this 
time he was also reaching for his radio 
selector to change to departure control 
frequenev, Something ahc;id suddenly 
attracted' his c\c; he looked thniugli his 
side of the windshield and saw the 
ground. He hardly got the call to 
Marsh "out of my mouth" when the 
plane hit. 

Neither pilot felt any physical indica- 
tion when the aircraft was turning or 
that amthing other than a normal 
elimbmit straight from Runway 4 was 
taking place. Asked by Minctfi to ex- 
plain the "apparent inconsistenci" he- 
tween an instriinient indication that 
esen thing was normal and the actual 
circumstances. Dixwell said "1 suppose 
viui could come to the conclusion" that 
the instruments were not functioning 
properh. 

Testimony of flight ciigincct Angelo 
Andon bore out the pilots' reports that 
the takeoff seemed normal in all re- 

Northcast's counsel asked Marsh it 
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LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 

1. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 

2. The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 

3. LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 


GET THE FACTS NOW! 




Forward-looking Engineers: 

Work in the mainstream of aeronautical development 


At North American Aviation’s Columbus Division 
you will be part of a major aircraft engineering organi- 
zation which commands facilities that rank among the 
hnesl in the world. Inside the plant itself the Engineer- 
ing Department has at its disposal 16 fully equipped 
research laboratories, plus a wind tunnel now under 
construction. In addition, nearby Ohio Slate Univer- 
sity cooperates in s|>ecial research programs. Here also, 
many ol our colleagues pursue graduate studies for 
their own profes-sional advancement tvith the aid of 
our generous Educational Refund plan. 

Situated within a .SOO mile radius of most of the 
nation's finest aviation research and development facil- 
ities. the Columbus Djvisioii is in the very mainstream 
of today's technological )>n>gres8. Full responsibility 
for all North American's Naval Aircraft projects is 
vested here, from concept to flight. This includes jet 
trainers such as the T2J... combat weapons such as 
the FJ-4 fighter and A3] attack wea|)ons system . . . and 


You'll enjoy working on challenging assignments 
like these, in an atmosphere of free interchange of 
advanced ideas among a group where initiative is 
encouraged and rewarded. Here are the fields of 
opportunity: 

Advanced Performance Prediction • Acroelaslic 
Loads Analysis - Aircraft Guidance and Control Sys- 
tems ' Analog and Digital Computing - Electrical 
Systems Design • Electro-Mechanical Systems • Flutter 
and Vibration Analysis • Heat- Vent Systems • Human 
Factors - Military Operations Research • Missile Guid- 
ance Systems • Power Plant Installation Propulsion 
Systems Analysis - Radome Development • Structural 
Loads Analysis • Thermodynamics • \I'eapons Systems 
Evaluation - Wind Tunnel Testing and Data Analy sis. 

Write: J. H. Papin. Engineering Personnel Manager, 
Dept. .36 W-51, North American Aviation, Inc., 
Columbus 16. Ohio. 
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THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC 


he might h:ivc partial amnesi:! about the 
events just before the imp-.ict. Chairman 
Robert W. Chtisp of the inquiry board 
rilled this question too speculative. 

A Coast Girard helicopter pilot. Lt. 
Cmclr. I'lctclicr Brown, who tried to 
take hiv S-55 out to Rikets Island the 
night of the crash hut was forced by 
poor Msibility to stop at LaGuaidia, 
testified he talked to Oixwcll bv phone 
while the copilot was still on the island. 
Hic witness said lie .isked Dixwcll if he 
and Marsh had both been Il'R or on a 
split watch, and Dixweil tcplicti he 
didn't recall— that they had been "right 
in that moment of transition." 

Dixweil said later frcmi the witness 
stand that he meant transition "be- 
tween takeoff configuration and climb 
configuration.” 

Rudder Tob Test 

Check of the possible effect of an un- 
expected rudder trim tab action was 
made during two of five flights CAA 
made from DiGnardia in a DC-6B. 
I'lights four and five were as follows: 

Might four: Altitude 6.000 ft.. 20 
deg. flaps, rudder trim 5 deg, left. Head- 
ing was held by right rudder for ahmit 
I minute— then rudder released and 
flaps retracted. Plane made rapid left 
turn and descent. 

Might five; .Mtitudo 6,000 ft., 20 deg. 
flaps, hands-off trim. Then trim of 3 
deg. cr.uiked in. no rudder applied. 
Plane made r.ipid left turn and descent. 

In the first of the test flights, the 
DC-6B took off from Runway -t and 
made a -ti deg. bank. Flaps set at 20 
deg. were retracted. Airspeed in tuni 
was HO kt. l.-\S. The plane passed over 
the accident point of first impact on 
Rikers Island at 350 ft. altitude 35 kc- 
onds after takeoff. 

Possibility of an in-flight explosion 
was raised by testimony of .several wit- 
nesses but discounted by the experts. 
One of the witnesses, NF..-\ stewardess 


Emily Gatcly. whose statement was 
read at the hearing because she had 
been readmitted to a hospital for inju- 
ries received in the crash, described tlic 
first part of the takeoff and climb as 
normal. T hen the plane fumed to the 
left, the stewardess reported, and there 
was a small explosion while they were 
Still in the air. Other witnesses men- 
tioned an ex-plosion. 

Some confusion arose from a New 
York police laboratory report which 
found that "the explosion in the left 
horizontal tail stabilizer occurred before 
the plane made contact with the pine 
trees ’ at some point during the plane's 
flight- This finding seemed to disagree 
with the C.AB investigators' conclusion 
that a tail heater ex]>losion occurred 
after impact, based in (xirf on the fact 
that torn skin on the leading ctige of 
the stabilizer would hav e blown off if it 
had been damaged in the air. A sup- 
plciiieiital statement from the police 
laboratory, however, cxpliincd that 
"flight" in the report referred to the 
plane’s movement from beginning until 

Several passengers who had been 
ahoiird the flight told of anxietv during 
the long delay before takeoff and of re- 
quests that they be permitted to de- 
plane. One passenger testified ho was 
told that he might leave the aircraft, 
hnt that it would be impo.ssible to take 
his baggage off. lie remained. 
Interested Parties 

Among the interested parties at the 
halting was Queens County assistant 
district attorney, Bernard hi. Patten, 
who put a number of sharp questions to 
the Northeast personnel on the shmd 
and was sometimes restrained bv Chair- 
man Chriyj, .Mtcr Marsh's original tes- 
timony, Fatten asked him, 'A\Tiat 
caused the accident?” 

Marsh replied "I believe that's what 
vvc'te here for,” and Joseph O. Fluet, 


investigator in charge of CAB’s bureau 
of safety and a member of the board of 
inquiry, told Patten 'T believe it would 
be completely premature" for anvonc 
to speculate before all the facts were in. 

Near the end of the hearings, how- 
ever. the board asked Marsh whether he 
could provide any idea of what hap- 
pened to cause the accident. 

"No, I wish I could." Nlatsh replied. 

.3t the hearing’.s close, Minctti ex- 
pressed C.AB's view that the procedure 
had been of "tremendous help" in the 
investigation, and a “very substantial 
contribution” to the Board's fact-find- 
ing work. 

USAF Conlracls 


Following is a list of unclassified con- 
tracts for S25.000 and over as released 
by .-\ir I’orcc Contracting Offices: 
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anyone can 
make claims, 
but here’s 
proof 



EMPLOY MENT OPPORTUNITIES 

ENGINEERS AND SCIENTISTS: EE's, ME’s, Physicists 

GENEBAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 
EQUIPMENT DEPARTMENT 

offers a basic challenge 
to your ability 

Are you looking for a challenge? Please don't consider this as the 
usual cliche. We mean a definite, basic challenge to your abllitiesi 



HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL 



ELECTRIC 


Court Street, Syracuse. New York 
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EMPLOYMENT OPPORTUNITIES 


■ ■ 

To Help Meet 

Tomorrow’s Challenges Today 

FOR RATES 
OR INFORMATION 

About Classified 
Advertising, 

BURROUGHS 

0"Ae jyatne in ^ont^mtafion 

/nv/fes Special Inquiries from Engineers 
Qualified as Follows: 

dontacl 

DL WcQrau,.J4dl 
Office Vccccd you. 

ELECTRICAL ENGINEERS senior & Junhr Levels 

"" f Z 

ATLANTA. 3 

130) Rhodes-Hoverty Bldg. 

7Ackson 3-6951 

oging requicemenfv- 

350 Park Squore 

HUbbofd 2-7160 

CHICAGO, 11 



and equipment. ^ . ' , , ' " 

CINCINNATI. 37 


vitaj. V ! 

MECHANICAL ENGINEERS senior & Jumor Uvels 

CLEVELAND, 15 

1510 Hanna 8ldg^^^ ^ 

DALLAS, 2 

Addphue Tower Bldg., 
Moln & Akard Sts. 

MATHEMATICIANS 

DETROIT, 26 

856 Penobscot Bldg, 

.Si'-"'' 

*».i 

^1125 W.^6 St. 


330 West 42 St. 

^ 4-3000 


PHILADELPHIA, 3 


RIHenhouse 6-0670 

H. eOZABIh 

for Details, Write M. E, Jenkins, Placement Manager 

3615 Olive St. 

BURROUGHS CORPORATION 

W. KIGOENS 

SAN FRANCISCO. 4 

Hedea’icli Cetd&i 

g PAOLI. PA. PAOLI 4700 ^ 

DOuglos 2-4600 
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our present plant will liouse the ELECTRONICS DIVISION-Milwaukce 

^our future is assured (if jou can qualif)} in this lovely cool, southern Wisconsin 
city where every eonccivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence — and you will hear 
from us by return in.iil. 


AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 
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Immediate Opportunities 
for 

HIGH LEVEL 
ENGINEERS 

experienced in the 
missile field 

AERODYNAMICS (SUPERSONIC) GUIDANCE AND CONTROLS 
MISSILE STRUCTURES ROCKET PROPULSION 



SOLAR 

AIRCRAFT COMPA 



oieeo 

MOINES 








IMPORTANT OPENINGS 
AT GENERAL ELECTRIC'S 
JET ENGINE DEPARTMENT 


PRELIMINARY DESIGN 
PERFORMANCE SPECIALIST 


of the 

relation to the airframe. Inte^ati 
engine systems, components am 


on cycle analysis. 

★ 

PRELIMINARY STRUCTURES 
DESIGN SPECIALIST 

With particular reference to engine 

and stress analy.sis, provide prelim- 
' ■ ■ 



PRELIMINARY DESIGN 
TURBINE SPECIALIST 



GENERAL^ELECTRIC 





EMPLOYMENT OPPORTUNITIES 


engineers ■ seienfisfs 



WHICH OF THESE 

18 CAREER POSITIONS at ARMA 

INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 
level creative work, but security and job stability as well. 

advantages of suburban Long Island living. Moving allow- 

A partial listing follows. Information on many more posi- 

addressl»Iow. ^ * 
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How to put 






on ideas 


Y ou're an idea man— as are all creative engineers. 

And like other thoughtful young men, you’re eager 
to lend wings to your visions. 

Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen held — whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components — or countless other exciting 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron IS, Ohio. 


They're doing big things of GOOD/f EAR AIRCRAFT 

JTie Team To Team TfTth in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 


not one 
of these 8 
technical 
men at RMI 



started 
his career 









Let these 8 men who switched to Reaction Motors 
help you score Your Success Potential in Rocketry 



AVIATION 





EMPL.OYAAENT OPPORTUNITIES 


This chaflengiiig job is now open! 

at IBM Military Products 

Test Equipment Engineer: Before liis recent promo- 
tion. this man worked in Production Engineering- 
designing, developing, and applying test equipment 
for the varied servo units of boinhing and naviga- 
tional systems. He analyzed test specifications, 
selected commercial ctjiiipnient and originated test 
procedures and calibration specifications— all en- 
compassing techniques of advanced electronics, hy- 
draulics. magnetics and automation. He is shown 
here e.xplaining the precision circuitry of an auto- 
matic potentiometer tester. CouW you handle 
respoiisibililies like these? 

Excellent opportunities exist for engineers and scien- 
tists— not onlv in Production, but also in Components 
and Svstems Engineering. Product Improvement, 
Manufacturing Engineering and Research, including 




ti!uimis growtiv. The "small g 
sures rec-ognitioii of inclividua 
excellent and eoinpany-paid b 
for indiistiy. 



Where weuld you like 


like to work for IBM? 

at IBNi’s ^^ilita^v Prod- 


Kingstoii.N.Y., limited 
any flight test bnsc.s and 


York Citv 


are available at many flight tes 
'mjniter sites across tlic nation, 
id hibovatc 
Poughkf 
itlc.Iud.; 

I, Texas; Burlington, Vt.; San Jose, Calif, 


At the new plant and laboratmy in Owego. N. Y., 
IBM designs and manufactures advanced airborne 
analog and digital computers for Air Force 

Kingston, N. Y.,' facilities, IBM builds the world’s 
largest electronic computers for Project SAGE, 
part of our nation’s giant defense net. 

As a member of IBM Military Products, you en- 
joy the staliility and security of the IBM Corpora- 
tion, plus the opportunity to progress in other IBM 


For the facts about an engineering career with IBM 
Military Products Division, please write to; 

Mr. R. A. Whitehonie 

Mgr. of Engineering Recniitment, Dept. 3205 
lutenuitional Business Machines Corp. 

590 Madison Avenue, New York 22, N. Y- 


IBM 


MILITARY 

PRODUCTS 


AVIATION WEEK, 


5, 1957 


EMPLOYMENT OPPORTUNITIES 



AVIATION WEEK, 


6, 1957 




EMPLOYMENT OPPORTUNITIES 


SERVO 

and 


SYSTEM 



We need an experienced servo design engineer to assume 
a prime responsibility in a new systems activity. Other 
attractive engineering opportunities are also available 
in this new program. 

Enjoy challenging opportunities in the analysis and 
design of electro-mechanical servo loops, including laboratory 
experimentation and system development. 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, 
Permanent, Expansion Program. 

AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin— Milwaukee. 


GM’s long-standing policy of decentralization creates 
individual opportunity and recognition for each Engineer hired. 



SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

Please address complele resume, 
autlining deloils of your fechni- 
cal background la 

MR. HOWARD EKSTROM 


SUNDSTRAND AVIATION 
2531 nth, Rockford, Illinois 
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Personnel Managers 


Looking for 
Engineers . . . 
Technicians? 



of ENGINEERS and 
TECHNICAL MEN” 

The engineers and techni- 
cians you want to reach ore 
gothered in convenient, com- 
pact groups — as this 12-page 
booklet points out. 

It keys the job titles these 
men hold to the McGraw-Hill 
publications they reod for on- 
the-job information. It explains 
how you con make contact . . . 
channel, concentrate your em- 
ployment advertising to just 
the men with the job qualifi- 
cations you want . . . without 
wasting advertising money for 
higher-priced space in publi- 
cations with general circula- 
tion, in which you pay for per- 
haps 999 unqualified readers 
for every 1 who may meet your 
job requirements. 

Write for your free copy to 
Closcifled Advertising Division 

McGraw-Hill Publishing Co., Inc. 

330 W. 42nd St., N. Y. 36, N. Y. 



OUR ENVIRONMENTAL LABORATORY 

Is one of the most versscile Uboracories in the . VIBRATION TESTING 

Permanen" Expansion." 225*000°sqiiare feet pimi • COMPLEX WAVE ANALYSIS 
being added in suburban Milwaukee. 

^ • LOW TEMPERATURE-AirirUOE 

Out men enjoy working with the finest of test 

equipment and hb facilities and with the top men • HIGH TEMPERATURE 

• REIIABIIIIY EVALUATION 

We ate currently engaged in the following types 

of Test Activities. • INSTRUMENTATION 


THE ELECTRONICS DIVISION 'r 

GENERAL MOTORS Corporation 

SUNT M4CH. r MILWAttKES 


ENGINEERS 


>i light, simple, ! 


GYRODYNE COMPANY OF AMERICA, INC. 

ST. JAMES, LONG ISLAND, NEW YORK ieuphone, sr james e-ssu 


USE NATIONAL CLASSIFIED ADVERTISING 




AVIATION WEEK, 


5. 1957 


EMPLOYMENT OPPORTUNITIES 


6ngin£eM do (feffe/u at 

BENDIX PRODUCTS DIVISION 


Opportunities 
are better . . . 
Advancement 
is faster 
with a 

LEADER! 



The fact that Bcndix Products Divi- 
sion is recognized as "First in Fuel 
Metering” and "Leader in Landing 
Gear” (lo mention just two outstand- field, send a summary of your cduca- 
ing accomplishments of this diverse lional and practical liackground t' 
organization) should be of interest to « j • • • r • • 

any ambitious engineer. It is obvious Mmmistrative bngmcering 

that wherever >ou find engineering , Bcndix Pralucts Dn^ion 
leadership, s ou will find the latest and Drive, South Bend, Ind. 

most modern equipment and facilities. 

Also, at Bendix Products there is a 
close working association with key 
men of the industry which enables 
engineers to develop their natural 
talents more quickly and to a greater 

If you arc interested in a good 
starling salary and a successful en- 
gineering career with a leader in its 


/ 




SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVOMECHANISMS 
ROCKET CIRCUITRY 
HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING 
VIBRATIONS 

ELECTROMECHANICAL DESIGN 
STRUCTURES i STRESS 
AIRCRAFT 


oil’ll®* 






■ PRODUCTS 17 brooder the base, 


DIVISION JJ/ 


the brighter the future 


To 

EMPLOYERS 
who advertise 
for MEN; 

When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged ore those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters have 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 

Evezy advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 

It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with "Position filled, 
thank you" written or 
stamped on them. 

We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tbements. 


classified Adverfi'sing Division 

McGraw-Hill Publishing Go., Inc. 
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SEARCHLIGHT 

SECTION 


AVAILABLE 

DC4 Skymasters 

tor June 1st. 1957 delivery 

Four DC4A's — One DC4B 
Complete Airline Radio Installation 
Attractive 60-passeneer interior 
P&W R2QOOI1M2 Engines 

Mr. R. A. LATTA 

Eastern Air Linns 

Ictemationa! Airport 
Miami 48. Florida 
Phone; NEwton 4-3571 



WORLD'S FOREMOST 


LODESTAR 


SERVICE CENTER 



PacAero Engineering Cerp. 



JWIN BEECH For Sale 





Marquardt 
offers outstanding 
opportunities in 
supersonic propulsion 


Test engineers with an eye for 
interesting and challenging projects, 
will find these— plus a creative climate 
which encourages original and 
independent work— 
at Marquardt Aircraft Co. 

At Marquardt. outstanding 
opportunities exist for personnel with 
a degree in Mechanical, Aeronautical, 
Electrical, Civil or Chemical 
Engineering; or Tvith specialized 
training and experience in test facility 
design, operations, instrumentation 
and analysis. 


Professional Engineers interested in 
becoming a name instead of a number, 
are invited to contact Jim Dale, 
Professional Personnel, Marquardt 
Aircraft Co., 16555 Saticoy Street, 

Van Nuys, California. 


marquard 



FIRST IN RAMJETS 


Van Nuys, California • Ogden, Utah 
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SEARCHLIGHT 

SECTION 


PRODUCTION DESIGN ENGINEERS FIND 



NO RUTS AT ROHR 


Engineers move fast on solid ground at Rohr ... no chance to 
get caught in a rut. Were far too busy designing and building 
more and more major components for America’s leading airplane 
builders. Today, Rohr’s quarter-billion backlog includes 45S 
commercial contracts! 

Aggressiveness has made us the originator and world’s largest 
producer of ready-to-install power packages. In addition, we’re 
providing airframe companies with design and production of 
over 30,000 different aircraft parts. Design engineers who qualify 
at Rohr are on the move . . . upl 

Advance your job .. . enhance your joy of living . . . the Southern 
California way. If you are an experienced production design 
engineer, get the full facts promptly. Enclose resume today to 
J. L. Hobel, Industrial Relations Manager, Dept. 40 

WOXIO'S lASSESr PaOSUCER OF REAPY-TO-INSTAIL POWER PACKA6E5 FOR AIRPIANES 



CHULA VISTA, CALIFORNIA 






ISO 
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SEARCHLIGHT 

SECTIOH 


1 SIKORSKY HSA 
& S-51 HELICOPTERS 

w 

© 


»DE-4V^Et COMPANT ^ 


ENGINEERS! improve your 

POSITION! COME WITH A LEADER IN 
GOVERNMENT ELECTRONICS 



C-46F 

Available for immediate sale 
"O" TSOH 

AAXICO AIRLINES 


lease or Sale 

PBY-5A 

BILL EDDY 


• ADVANCED RESEARCH ENGINEERS 

> PROJECT ENGINEERS • SENIOR RESEARCH 

A An,ly,lcel ENGINEERS 

THERE ARE ALSO OPENINGS IN: 

> GUIDED MISSILES • SERVO-MECHANISMS 

■ COMPUTER AND AN- • COMMUNICATIONS 

ALYTICAL SERVICES xi'bor... 


WAVE EQUIPMENT 


.» “QpMn City ol the Wb 
E mploynienl ORice, Dept. S 


AVCO MANUFACTURING CORPORATION 

1329 Arlington Street Cincinnati 25, Ohio 
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SEARCHLIGHT SECTION 


PEHSDMEL 

EXEEETIVE 

Very responsible and chal* 
lenging career position with 
wei) established American 
owned oirline ond aircraft 
engineering company based 
in the Far East open to top 
notch "go getter." Formal 
education or equivalent pro* 
fessional experience ond a 
successful record in the in* 
dtrstrial personnel adminis- 
tration field required. Attrac- 
tive salary and benefits. Age 
28 to 36 desirable but not 
essential. 

Send resume immedialely to 
P-S025, Aviation Week 
Classified Advertising Div. 

P. 0. Bo* 12 New York 36, N. Y 


Preliminary Design 
Engineer 

Jirtrall Engines el Ihe Enlnre 

An ottracfive opening lor on out- 
standing design engineer in a 
newly organised preliminary de- 
sign division of a mojot aircraft 
engine manufacturer. Must hove 
a thorough working knowledge of 
modem aircraft powerplants, inter- 
nal theimodynomics and mechani- 
cal design to supervise and co- 
ordinate preliminary design of 
advanced propulsion systems. Sal- 
ary to S15.000. 






P-5012, Aviation Week 
Classified Advertising Div. 
POBoxl2 New York 36, N.Y. 


DC-3 

AND 

CARGO C-47 

FOR LEASE 

TRANS-INTERNATIONAL 
AIRLINES. INC. 


C-54-E 








Remmert -Werner 

St, Louis Florida Toledo 
ledesler DCS Beech 


SPARKPLUGS ^WANTED ^ 


who but who has fresh R-1 830-94 
everhovled ENGINES, PARTS and 
SERVICE MANUALS available frem 
sleek? 







Immediate Delivery 


ENGINE WORKS 


Executive DC-3 

FOR SALE 

Executive Interior 
Attractive Point Job 
Avl2 Autopilot— Goodyear 
Disc-Type Brakes 
All Set To 
Put Into Operation 
PAGE AIRWAYS, INC. 

CEnesRe B-7301 


2 EACH WRIGHT182Q-76A ENGINES 
also 2 Each 1829-S6A GCaco overhaul 





FARRAR A^/^ATION 


One of the world s 
fargest inventories of 

DOUGLAS 

DC-3 i DC-4 PARTS 



FINEST AIRCRAFT MAINTENANCE 


I 


Don't forget 

THE BOX NUMBER 
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'^^CONTROls'cClilV*' 




H’iMB'6RV_FT'collpiBATli 


AISCRXrT CORPORATIOI 


wkirTtKES Cl 



ORO 

ANNOUNCES 

Challenging 
Openings in 

OPERATIONS 

RESEARCH 

Opcralions research is a 
fust growine and practical 
science attracting some of the 
best brains in the country. Its 
future is unlimited. If you 
want to join a group of pio- 
neers in this exciting field, we 
invite you to investigate the 
openings On our staff, 

OM OUR PABT WE OFFER: 

/. A record of experience in 
operations research, out-dis- 
tanced by perhaps no other 
organization. 

2. Ascrupulouslymaintained 
professional approach and 
atmosphere. 

J. The team approach to 
problem solving. On each 
team are representatives of 
varied disciplines— sometimes 
three, occasionally as many 
as a dozen. 

4. Fully equipped digital and 
analog computing facilities. 

5. ORO occupies several 
buildings in Chevy Chase, 
Maryland, one of America’s 
most attractive suburbs. Pleas- 
ant homes and apartments in 
all price ranges are available. 
Schools arc excellent. Down- 
town Washington, D.C.,wiih 
its many cultural and recrea- 
tional advantages is but a 
20-minuie drive. 

6. Favorably competitive 
salaries and benefits, exten- 
sive educational programs, 
unexcelled leave policy. 

FOR DETAILED INFORMATION, 


OPERATIONS RESEARCH 
OFFICE rWl 
The Johns Hopkins 
University 

7100 CofinecKcut Avenue 
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LETTERS 


New Lightweight Sperry 
C-11 Gyrosyn Compass 




THESE NEW 

SELF-ALIGNING STOP NUTS? 


Got a problem in bolting non-parallel surfaces? Still use a 
costly compromise like hand-selecting tapered shims? Must 
you resort to time-consuming, unwieldy, multiple spot- 
facing operations? 

For a cost-saving, weight-saving, time-saving solution 
try the new ESNA self-aligning fasteners. To meet specific 
application installation problems four different designs are 
offered: a hex nut to standard dimensions; a double hex, high 
tensile fastener which develops 180,000 psi in the 
bolt; a floating anchor nut; and a self-wrenching 
type. All of these parts automatically correct for 
angular misalignment up to 8° in any direction 
from the center line. 

• The self-aligning anchor nut serves as a “fixed" fas- 
tener for use where the bolt is removable but the 
fastener remains riveted to the structure. 

• The self-aligning hex is designed for applications where 
a wrenchable nut can be used. 

• The 12-point double hex design provides 180,000 psi high strength 
performance and requires a minimum of wrenching area. 


Each self-aligning fastener consists of a nut body with 
curved base and mating washer surface which act together 
on the ball-joint principle. Made of carbon steel for use at 
temperatures up to 550°F., these fasteners meet Specifica- 
tion AN-N-10 performance requirements and also the torque, 
tensile, twist-out and push-out requirements of MIL-N- 
25027 (ASG). 

Like to' know more about this line of lightweight self- 
aligning fasteners? Mail the coupon today. 


Dept. N38-525, Elastic Stop Nut Corporation of America 
2330 Vauxholi Road, Union, New Jersey 

Please send me the following free fastening information: 

Q Standard drawings of four new ESNA self-aligning fasteners. 
Q Here is a drawing of our product. What self-locking fastener 
would you suggest? 
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• The self-wrenching design is suggested for locations where tighten- 
ing with a wrench is impractical. The lug anchors itself against an 
adjacent surface for easy wrenching. 
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